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Biographical Memoir t^ Baroh dk BeAVVoia.* By 
BjRON CaviER. 

^HBEOiBK Marie Fban^oib Joseph Palibot, Baron de 
Bbadvois, Member of the Academy of Sdencea, of the Royal 
Institute of France, and of several other learned aodetiea, is 
amoDg the number of those whose life proves to what extent the 
assiduous study of nature is a more certain source of individual 
happiness ; how many more probable chances it affords of being 
useful to the public ; and how, when it leads to misfortunes, it 
a^rds mote resources to Bustain one under them, than that 
stormy career of business in which it is rare to see men so 
energetic or so favoured by fortune, as not to become the sport of 
events, or never to have to reproach' themselves with conduct of 
a censurable nature. A learned botanist, a fortunate collector, 
an author of approved works, he acquired without difficulty a 
lasting name in the sdenoes; the fatigues to which he exposed 
himself in [Mtxiuriiig some additions to the treasures of natural 
< history, never altered the peace of his mind. On the other 
hand, as a ms^strate, and a member of political assemblies, be 
iras, on the contrary, overwhelmed with pa-secutions and suf- 
ferings, which must often have a]:q>eared so much the mate 
punful to him, that they did not always leave him the consola- 

■ Read to tbe Rojal Academy of Sdenceg m the !7Ch March le30»— 
Thig Memoir will be found interestinj} to those vbo take s part lit the discus- 
amis In regard to the Slave Trade, and the moral condition of the N^o race. 
OCTOBER— DECEMBER 18S8- A 
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ft Biographicai Memmr of Baron de BeOuvou. 

tion of b^Dg able to say that his prejudices and errore, or at 
least tboae of the party which he embraced, had not ctxitribuled 
to tfaem. 

He ves bom at Arras, on the 28th October 1756, of an <^d 
family, which, fiir two centuries, had occufned considerable of- 
fices in Artois, and had given four first preadents to the 
superior coundl of that province. His father, after being 
some tjme & member of that courts was compelled, by the 
decay of his fortune, to exercdse the office of recdver-gene- 
ml of the draiains and woods in the territtmes of Picardy, FUa~ 
derg, and Artois, which had been in his family from 1686. Our 
academician, after serving a short time in the infantry, desdned 
himself for the law, and had procured the office of advocate to 
the king at Cbatelet, when he saw himself obliged to change his 
projects, by the death of his elder brother, which happened soon 
sfter that of his father, and which left him the office of which 
we faave just qx>ken. 

This office, although lutxative, required but little exertion 
for the discharge ot its duties, and the young receiver-general 
had too much activity not to deare some means of oocnpyii^ 
his iasare hour*. These he found in the lectures of M. Lesti- 
boudois, prcfessw t^ natural history at Lille, a learned and re- 
spected natundist, who had the talent of inuring his heMCfs 
with a taste for science. He cultivated with so much care and 
attention the dispoutione of his new pupil, that they praenUy 
assumed the character of a real pasaoa. Alone, or with his 
master, M. de BebuvtMs oondnued to coUeet plants and in- 
seots. He had dready in a manner exhausted his province, 
when, in 1777, an edict of the king, ehcited by M, Necfao-, 
supfNressed the offices of reoeivcrfr-general of the ^maius, and 
reducing him entirdy to a private life, affitrded him an nfipar- 
tunity of seeking more abundant soums of instnwtian. 

He went to re^de at Paris, and ihece asaiduoady atteadcd 
M. de Jusaeu's beunueal exeursions. In a short time he ms 
ranked among those men in whom boU»y might {dMeberbojacB. 
In 1782, the Academy named him a correspondent, and in 
1783 and 1786, his friends brought him (brward as a candidate 
for the places which Duhamel and Guettart had left vacant- 
It was at this period, also, that he annouDced his peculiar 
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ideas in botany, whidi fwmed the moat constant object of his 
resMrdies during the rest c£ his life. T)k Linnsean system, 
founded chiefly oa the sec cS plants, had at this time pven a 
great activity to the study of the organs of fruetificatioD ; and 
tfaey voe especially Bought Sot with ardour in those rebel fami- 
lies of fungi, ntosies, imd ferns, which LinnKus had named 
Cryptogamttue, because neither stamina nor fustils could be 
discovered in them. The opinion of thdt cdebrated natura- 
list, who had conddo^ the urns of the mosses as thor an- 
thers, no longa- prevailed. In 1781, the Petersburg Aco- 
dony had downed a memoir by Hedwig, in which the urns 
were, on the contrary, oonstdered as capsules, and the grscai 
powder which they contain as seeds; while the stamina wexe 
certain delicate filani«its concealed in other parts of these plants. 
Most botanists appeared disposed to adopt these new ideas. Is 
fact, tbe green powder, on being thrown on the earth by Hed- 
wig, had germinated, and all that seemed to be wanting to the 
system of that naturalist, was its b^g applied to some genera 
to «4)ich he had not yet extended his observations. Notwith- 
standing these favourable appearances, H, de Beanvtas was not 
satisfied with Hedwig's ideas, nor led away by the ahnost gene- 
ral assent with which they w«<e rec«ved. The heterodox sys- 
tems of MM. de Necker and Medicus, who would have tfie 
cryptogamic plants grow by a kind of spontaneous generation, 
*xt orgmtic erystallizatioa, were still less to his mind. Omtu 
animal etc ova, his master Linnseas had said, after Harvey, aad 
whoever pretended to seek mratber origin for life, was in hb 
eyes a blasphemer. Now the egg, added he, requires to be &• 
cundated. Thus, not only have all plants seeds, but they have 
all Btunina, or at least pollen, in order to fecund^s theae seed& 
Such was M. de Beauvois's reasoning; and it was in acondaDce 
«ndi this reastming that he directed iiis <rf>servatioDs, feeling as- 
sm«d, that, by patient investigation, he would discover what be 
thought demonstration had disclosed befwehand. He believed> 
ia foot, that his hopes would speecfily be reatieed. 

The first cryptt^amic plants in which he perceived organs 
whidi lie umsidned as male and female, were tbefun^, and 
ef^iecially the hydna, or those mushrooms whose pileus is brisUed 
a3 
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vith [xnntB beneath. The base of each small point is furnished, 
at a certain period, with a powder, which he considered to be 
the pollen. The points themselves, which he took for stigmata, 
then bend to receive thb fecundating powder. They afterwards 
rise, and become swollen ; and there is at length discovered in 
their interior another powder, which M. de Beauvois con^ered 
as the seed. Something similar takes place in the agarics or 
lamellated musbrooibs. It is in the interior of the lamells that 
the seeds are found ; the pollen forms at the exterior, and is 
eafflly collected by pladng a plate of glass under the mushroom 
at the moment when its head is developed. In the joung cla- 
varife, there is at the summit a mammilla, from which a fine 
powder escapesi and is diffused over the surface of the plant 
The latter is furnished with smalt warts, each of which contains 
seeds. 

In the lycoperdons, all botanist^ have observed a powder 
which they have taken for the seed ; but as it is very ramibus- 
tible, and floats on water, M. BeaHV<ns preferred concodering it 
as a pollen. He thought that the seed is contained in a more 
internal network, which has its exit hy the same aperture as the 
pcdlen; and, in his opnion, it is at the moment when they iswie 
b^eUier, that one of these powders fecundates the other. He 
afterwards compared this fecundation to that which the eggs of 
the frog experience at the moment when they are laid. 

When the progress of the mind in men who have bad ori^ 
nal conceptions is attentively studied, it is frequently perceived 
that a first idea which has beamed upon them, has afterwards 
directed them in all their researches, and even in all their sys- 
tems. In their works it every where reappears Mndet various 
forms, and in the deficiency of experiments or facts, they em- 
plc^ their ingenuity in calling hypotheses to its aid. 

This was precisely the case with M. de Beauvois. He was 
no sooner persuaded that the seed of certiun mushrooms was in- 
intemal, and smaller than thdr pollen, and that it could he fe- 
cundated, not in the ovary, and while yet tender and anall, as 
the seed of alt other plants is fecundated, but at the moment of 
its escape, and when already fully developed, than he applied 
his doctrine to the mosses. 
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In the midat of that green powder which fills the urns of the 
mossee, and which Hedwig conddera as the seed, is a kind of 
nucleus or small axis, more or less inflated, named by botanists 
the columella. 

Those who had observed its interior had only seen in it a more 
or less cellular parenchyma. M. de Beaiivins thought he re* 
marked in it very small griuns, and immediately ^conceived these 
to be the true seeds. The green powder which filb these urns 
was, -in his eyes, nothing else than the pollen. The motions of 
the dliffi, with which the edges of the um are furnished, were 
intended to compress this pollen against the seeds, in ordec to 
fecundate them at the moment when they are making their 
escape. And when it was objected to this view, that Hedwig 
had raised mosses by sowing the green powder, he readied, that 
undoubtedly Hedwig had sown, at the same time, without per- 
ceiving it, the other liner powder contained in the columella. 

It will be obvious, that, to confirm an opinion so new, it 

■ would have been necessary not only to shew that this powder of 

the columella actually exists, but also to be able to sow it sep^ 

rately from the green powder. However, it does not appear 

that M. de Beauvois ever tried this latter experiment. 

The same objection might be made to his (pinion reelecting 
Ibe lycopodia. In these cryptogamic plants there are observed 
capsules v^y difierent from those of the mosses, and which con- 
tain an ii^ammable powder, well known from its b^ng used in 
public exhibititms. This powder, whidi Hedwig also took for 
llie seed, appeared incontestiUy to M. de Beauvois to be the 
pollen ; but among this powder are minted some transparent 
bodies, which he considered as a kind of buds or bulbs, capable 
of produdng new plants. These, in his opinion, were the bo- 
dies that had germinated in Hedwig^s experiments. The true 
seeds are larger grains contained in small capsules, placed in the 
axillffi of the leaves of the lower part of the stem ; but we do not 
know that he ever attempted to make them germinate, although 
the expoiment was much eaaer than with those of mosses. 

The Academy, whose principle it has always been to attend 
fxAy to po«live cakulations or experiments, could not therefore 
consider the opinion which M. de Beauvois had submitted to it 
as demonstrated : and ^though M. de Jus^eu, in his Genera 
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Plantanimj and M. de Lamarrii, ia hb Du^onnaire de Bola- 
nique <k fEntydopedie, artkle Ckampignon, some time sfter 
publiahed mraota of it, it did not at the time produce a great 
sensation among botanists. 

It is true tbat the author had left France, and that ideas 
^udi are not presented and defended by him iriio has oraiorived 
then, are more liable than others to f^l into obliTioD. Truth 
itadf requires patrons to be introduced with success to the world, 
however evident it may be; and still more are they neceasaiy ^ 
views, the proofs of which are as yet incomplete. 

M. de Beauvois was not aware of his being exposed to this 
ride when he determined to travd ; but his paniaD for aoquiiii^ 
knowiedge was greatM* than his pasnon for fame. The intereu 
of his systems, the well founded hope of sochi eateiiag the Aca- 
demy, seemed nothing to him rompared with the honour of en- 
tering it with more splendid and more numerous titles. 

He even left his estates and his family. His accountt wete 
not settled, nor his debts cleared. He confided these mattors, 
together with the management of his other affairs, to a young 
mk, whom he left in France, and whose inexperience did great 
injury to hin fortune. 

It was the reading of travds that had inspired him with this 
sudden pasnon. The account of Arabia by Niebuhr, and the 
touching recital which he gave of Farskars death, transported 
him to such a degree, that he resolved to finish what the Danish 
natundist had only commenced. He even intended, after ar- 
riving at the Red Sea, to traverse Africa, and return by Sonegal 
or Guinea. And it is probable be would have engaged in this 
rash enterprise, had he been in the smallest degree encouraged 
by the government. But the Complroller-Genera), M. de Ca- 
lonne, after giving him a favooraUe reception at first, recaved 
him so coldly the second time, that he determined to ask no 
one*s assistance again, and to undertake only what he could ac- 
complish by his own resources. 

An oi^rtunity such as he desired soon presented itself. 

There is at the bottom of the Gulf of Guinea, to the south of 
the river Formosa, of whidi a hraoch also bears the name of the 
river of Benin, a small kingdom allied or tributary to the kii^- 
dom of Benin) the inhabitants of which name themselves Jacke- 



Biegrapkicat Memekt efBm&m ds Aouvoii. 7 

ris, and which the Eon^ieaiis call Owsre of Av«ni, pwbaps 
iinaa the Forti^uew name Don Juu Alfoosa d^Avnro, to wbon 
we owe its diacovery. Towardi 1784, a eapuia d % abve vh^ 
of the name of Lodol{^ *, who acted for Uie hoiue of BiiUan- 
tait Maiifm of St M«lo, had ioqiijed the king of tlua countiy 
witi) a dcnie to see a Fnnch factory establiihed in it; and, fiir 
that purpoae, the Prince had confided tohimoneof hisaul^ects 
named Boudakan, whom be had even given him as his son, sod 
desifed him to Ixing him up in the £tuopeaB manner. Lan- 
dolphe exhibited this pretended prince siune time at Puis, 
dothed in the dress whidi pemle of quality then wcau He was 
fwesented to the king of France, and introduced to Bereral r^ 
Electable houses. On the hopes whidi the promiaea of this Ne- 
gro excited, Landidphe obtained permisnon from the Freodi 
government to establish a settlemrat : and a company of mer- 
chants aupi^ed fain with scHne funds for this purpose. The 
eaptmn had fmned ao acquaintance with M. de Beauvoia, and 
through him with M. de Jusneu, of whom he a^ed an exp^ 
tienced gardener to supeiintend bis tillage. M. de Juatieu was 
occupied in looking fcr <»e, when, tS\sx some days, M. de 
Beauvas came to him to say, *' I have found a man on whcm 
I can rely : it is myself." 

In fiu:t his imagination had been filled with the idea that this 
tuthate little viuted country would present in abundance the 
new pfoductiens which he longed to collect, and that he would 
not there be left to himself, as in those which he had first in- 
tended to visit. He found in it the additional advantage, that, 
bong once firmly established on the coast of Africa, he could 
there procure nuxe certain means of resuming his first plans, 
and of traversing that part of the world. It may eawly be ima> 
pned, that be had no intention of entering into the service (^ 
the new cMnpany, either as gardena or in any other capacity. 
So far from accepting any thing, . he made, at his own expence, 
considerablepurcheaestrf instruments, books, and furniture, and 
procured pFovioons of all kinds Ssx himself and his people. He 

' Tbe Memoirs of ttd« officer have be«n publuked bj J. S. QuetM, ia 
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took with him two of his domestics, and communicated his en- 
thuuaam to bis brother-in-law, inaomuch as to moke him resolve 
to accompany him, and personally devote himself to all tlie fa- 
tigues and perils of the enterpriBc. The dangers of the climate, 
of which Landolphe did not leave him ignorant, had no more 
power over him than all tlie other reasons ^bicfa might have in- 
duced him to remain, and he embarked at Rochefort, on the 
17th July 1786, for a voyage which be had calculated upon 
lasting four years, but which numberless events pnJonged far 
beyond that period. 

Tbe little squadron remained two months at IJsbon, eight days 
at Cbamah, a Dutch factory on the Gold Coast, between Cape 
Tbree-Foints and Cape Corse ; two days at Koto, a Danish fac- 
tory on the some coast, on the river Vidta ; and as many at 
Amokou, a French factory ; and at Juida, 

M. de Beauvms omitted no opportunities of collecting or of 
transmitting the products by all the vessels that he met with, to 
his master M. de Jusaieu. 

They at length arrived at tbe place where he hoped to find a 
more abundant harvest. The ships entered tbe river of For- 
mosa, on the 17th November, and were received by the inhabi- 
tants of Oware, with the greatest cordiality ; but scarcely had 
the new colonists disembarked, when they perceived, to their 
grief, that, to make a solid settlement in Africa, something 
more was necessary than to be invited by the Xegro princes, 
and well received by their subjectA- 

All those inconveniences, of which so httle is anticipated, when 
the thirst of gold tH- the ardour of discovery lead to distant cli- 
mates, were accumulated upon them. The heat burnt them by 
day ; the cold humidity was insupportable by night ; sleep could 
not quiet their sufTeriogs. Lying on the must ground, enor- 
mous rats ^rted over their bodies, and devoured their provi- 
^ns; the mosquitoes covered than with blood by their '^una- 
tures; the Negroes, accustomed to these inconveniences, did not 
imagine it necessary to guard against them, and scarcely afford- 
ed them any assistance. Prince Boudakan, on whose protection 
sudi flittering hopes had been founded, ashamed of being no 
longer but a common man. avtuded as much as he could his old 
friends from France. When his European clothes were worn 
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out, be resumed all his former habitB, snd soon forgot the little 
knowledge of the French language which he bad been taught. 
Presently the inundations which each tide threw out upon the 
ground apptnnted for the settlement, the pestilential stench of 
the mud which encumbered the edges of the river, threatened 
them with plagues more &tal than any they had yet espmenced. 
That disease, so harasang to Europeans in the torrid zone, and 
winch sometimes pursues them even to their own country, the 
yellow fever, soon made its appeuvnce. M. de Beauvois saw 
bis brother-in-law and the two men whom he brought with bim, 
expire. He asserts, in hia narrative, that, of three hundred 
Frrach, who went out with him, there perished two hundred and 
fifty during the fifteen months that he remained at Oware. Be 
himself escaped a premature death, only by being carried back 
to the vessel which remained in the roads, and which, although 
trimsformed into an hospital, was yet more healthy than the 
land. Two other attacks reduced him to a deplorable state c^ 
I weakness. During all this time, however, he never lost cou> 
rage. So long as his strength permitted, imd he could have a 
Negro to accompany him or propel his canoe, he traversed the 
country by following the diflerent branchings of the river which 
waters this kind of delta, collecting all that was interesting 
dtber with respect to the moral history of the people, or for na- 
tural history. He not only saw the Court of the King of Oware, 
a prime somewhat less barbarous than those who live farther in 
the interior, but whose kingdom is of small extent, and his sub- 
jects poor and not numerous. After making a journey to Aga- 
ton, the first entrepot of the kingdom of Benin, he made a second' 
to Benin itself, where he resided some time, and was entertained 
a? well as received by the King. This Prince, whtwe states are 
about fifiy miles in diameter, thinks himself the most powerful 
monarch in the world. His subjects go farther : they are con- 
vinced that he is a supernatural being. Not only, hke those r£ 
Uie Grand Lama, have they the opinion that their sover^gn al. 
ways remains the same, that his soul only transmigrates from 
his body to that of his successor ; but, surpasslDg the inhabit 
^ts of Thibet, they imagine that be never eats. M. de Beau- 
ytm was apprehenave of being very ill treated, for having ma- 
nifested a curiosity to assist at one of his repasts. It is certainly 
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am tA tiie Etnmgcst poKtical doctrtBes that any iegHbrtor' could 
bsfe estdibibed, b> render the Meward of the priiioe the neees- 
meej depontary of the first atate wcret ; but a more crod doc- 
trine, which reqatrea no secrecy, ii that which among this peqile 
oantimially requiFeB hninan sacri6cea. They are still vray nu. 
muoasu Bemn, and at ihe feasts to which M. de Betuvtuswas 
iimted, he was more than once the unwiUing spectator of then. 

After studying as mudi as he could the manners of the Ne- 
groes of the interior, he returned to Oware, and left it by ano- 
ther route fcH" BontwPoiizt^ the frontier town of the kii^doni on 
the mAe next the desert. His project was to ento' the desert il- 
ael^ and traverse Africa, if he had found but a sii^le person to ae- 
company him ; but his Negroes left him, and he at Jength found 
hunielf oUiged to return to the settlement. His wokiMss, how. 
erer, increased at each rdapse, and a last attack reduced him to 
Mich a stale, that his friend Landolpbe saw no other means of 
saving him thaq to force him on board a slave-ship, bound for St 
Domingo. His departure having been scarcdy anticipated, and 
the vessd already overloaded, he could only take his journals with 
him. All that he left in Landolphe'*s hands was destroyed in 
1T91> when the settlement was pillaged by the EngMi, six months 
before the declaration of war. The very papers which he carried 
with him were burnt in 179S, in the confla^titm of Cape Fran- 
fui; and of die ftvits of bo many arduous labours, there only 
escaped the parts sent directly from Oware to M. de Jiuneu, 
who carefully preserved them, and sent them- untoudied to hie 
fiieod, after an absence of twelve years. 

All his dangers, however, were not over when he left Africa. 
An ignorant and brutal eaptmn was the means of protracting the 
voyage to a period of fire months. Frightful calamities ovw. 
whc^ed the crew. Out of 250 N^roes wlucb the vessel carried, 
180 were thrown overboardt having died of consumptioD and 
aooalLpox. M. de Beauvfns, treated with barbarity 1^ the cap* 
tMD,who thought him a spy of the privateers, was attacked with 
Kurvy and an eruption d a virulent nature. He would iofidli- 
tdy have perished, had it not been for the attention iS the codt 
f£ the diip. At length, an the S8th June 1788, he arrived tfi 
French Cape in St Donungo, in gudi a state of weakness, that a 
surgeon of the name of Ihirand, was the only man who would 
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raoeiv« him into fata bouie, tod he ^.'bo, nmplj from a motive of 
himunit;, and not to let him die without the crasolationB of re- 
ligloD. 

The Btrength of his eaBBtitution leemed unible to retain Hfe 
ftir more than a few davi, wh«i he had the hapfnoeM to leam 
that hia uncle, I^e Baron de Falleti^re, was oommander of the 
M(^ St Nicolas, and oeoujHed a healthy dwelling in the nra^i- 
bouifaood of that place. He was carried thither, and, from the 
diange trf air, the cares of frienddiip, and rest, gtaduaHy teguu. 
ed bis 8tt«]gth. He eren found this imw residence so agree- 
aUa, that he purposed to asll all his property in France, and 
settle in Amnica ; and, as he had been unable to remaiu an 
A&ican odomst, try to become a 8t IXnmnga one. We know 
hom a distingui^ed officer who Knnetinies aocompanied him, 
that he disoovered near the Mole St Nicolas a new species of 
sage, of «4uch great use has since been made in medicine. NoU 
withstanding all diia, he did not kise K^t of his idefts respecting 
the fructificatiDD of the crypu^(aniic plants, and we see that he 
sent to the editor of the Journal de Fhyuque a memoir in sup* 
port of them *. 

The Island fif St Domingo^ allboygh inhabited for more than 
a century by Frenchmen, was still so little known, that M. de 
BeauTCHS would have found no difficulty in multiplying bis dis- 
flovefies, aad in rendering himself as useful to science there as 
he would have been in Africa, had not events quickly happened 
to him which rendered all Bcienlific research impossible. Things 
were not in thtir ordinary state when he arrived there. Already 
in France, the people, exdted by the disputes of the ministiy 
with the magisteacy, (^lenly a^red to another system of govern- 
ment The annouDcement t^ a speedy convocation <^ the State»- 
Gencrai, tnnsfi»med into hope what had been but an object of 
desire. The internal affitiis of France woe the only sat^ects 
that occupud the attention of the men denrous of change. A 
soraety fimned in ]&)gtand, which {Hocured ardent assodates in 
France, Btrm^y urged the abolition of the slave-trade. These 
proceedmgs soon reached to St Domingo. It was there quickly 
learned that the friends of the blacks held a cotuiderable rank 

* X.etlie sur la Formdtioa iet CbaiajAga<»a.-~JMinuUib Phf. toto. xzxri. 
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amoDg the men who aou^t to establish civil equality and pc^- 
tical liberty in France ; and, in the eyes of the colonists, the 
abolition of the trade could not fail speedily to introduce the 
abolition of slavery, or, at least, the equality of rights between 
Che free men of colour and the whites. Now, the very idea of 
equality with a man of colour was more revolting to the pride of 
the whites than the abolition of slavery seemed to comfwomise 
their interests. Thus there was formed in the minds of the 
ctJonists thiU strange mixture of oppo^te ideas, by which alone 
the revcdudon of St Domingo can be accounted for : on the one 
hand, opposition to France, and to the agents of the -King, which 
assumed the appearance of democracy ; on the other, the con- 
temptuous and aristocratic repulffl<Hi of the more natural de- 
mands of all those who retained any trace of mixed btood. The 
result is but loo well known. The predominant party, among 
the whites, expelled or reduced to impotence the agents of the 
roysl authority, at the same time that it made the men of colour 
undergo numberless humiliations. The latter, in their turn, 
avenged themselves with the fury which is characteristic of their 
blood and dimate; and at length, the slaves of both, exdted 
by the exam{de of their masters, and aware of their strength, 
destroyed all who possessed any degree of pre-eminence from 
colour, fortune, or personal liberty. 

It ivould seem that M. de Beauvws, who had only gone to 
Africa as a naturalist and philosopher, who had been witness 
of the horrible sufferings which the slave-trade inflicted upon 
the Negroes, who was not a colonist, and possessed no slaves, 
would naturally be more inclined towards the ideas of the friends 
of the blacks, or, at least, that he would not have declared against 
the humble preten»ons of the free men of colour. 

The case was q^uite otherwise ; and this lUDgularity is to be 
explmned by the history of this voyage. 

He had aeesi in Africa two-thirds of each tribe reduced to the 
most absolute slavery. He had been witness to the atrodous 
conduct of the chiefs towards these unfortunate beings, who 
were buried alive with theii masters, whom superstition every 
where immolated in great numbers, and whose flesh is still sold 
in many countries. He himself had seen three of them butcher- 
ed at a feast, which one of the Ministers of the King of Benin 
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gave him ; and soon after, fifteen sacrificed by the king him- 
seif. Filled with horror at such sights, it was natural that he 
E^ouJd regard the slaves which were sold to the Christians, as 
more fortunate than those that remained in the country ; and 
if he had known that in Africa there is no free man who is not 
liable to become a slave, either through the fate of war, or the 
so frequently unjust judgments of the great ; if he hud read 
the account lately given by Mr Bowdich, and seen those wretch- 
ed creatures, who, before b«ng sacrificed, have th^r cheeks and 
shoulders cut with knives, and who are thus dragged, ^1 cover- 
ed with blood, amid the crowds of a populace filled with joy at 
the sight ; if he bad known, that, at a certain day, and at a given 
«gnal, the King of the Ashantees, in ord^r to procure the fa- 
vour of the godfl for his enterprises, causes to be suddenly 
{dau^tered not only all the staves, but all the free men that are 
met with in the streets, he would undoubtedly have extended 
hb Ofunion to all the inhabitants. 

He even thought that the slave trade, by giving value to men, 
would engage the Negro princes to spare them, and that with- 
out it these horrible cruelties would be multiplied to infinity ; 
an opinion which seems confirmed by the discourse which the 
king of the Ashantees himself held with the last embassy which 
the English sent to him. 

Thus, in his ideas, before the slave trade could be abolished, 
without dcHng more harm than good to the African Negroes, it 
would be necessary to be^n with civilizing them, with ^ving 
employment to the overplus of their population. It would be 
necessary to destroy entirely amcmg them the superstitions, 
which would assume a more extended empire the moment diey 
were no longn opposed by interest. On this pcunt, therefore, 
M. de Beauvois will not be taxed with inhumanity, and those 
n4)o may think his humanity ill directed, will respect his inten- 
tions ; but, perhaps, the same indulgence will not be shewn for 
the obstinacy with which he strove to withhold political ri^t in 
the colonies from the free Negroes, and even from the free men 
ef mixed ccJour. 

We cannot deny that be partidpated in the haughty pr^u- 
dices of the whites agmnst tfaem, and that be acted and wrote 
to support these prejudices. It was because, frtHc what he had 
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observed reelecting the physical and moral conatiUitioii of the 
'Segmea, he could Derer persuade himseH* ihat Uwar race belcng. 
ed to the eaine spedes as ours, or that they were c^wble of anir- 
ing at ^e same d^;ree of dvilizatuHi. It was not that he merely 
Mir in than another skin, otba hair, another form of the head uid 
teeth, and anotfawgraeral constitution. la the most fertile soil, 
where the inhafoitantB were naturally td* a mild dispontion, with 
an indioadon to hospitality, and a foodnets for domestic plea- 
sures, in a word, wnid all the means of arriving at the most 
perfect slate of social hapfnness, he had found them, without ex- 
ception, given up to the most absurd and cruel supersdtimui, 
and sunk in the most beastly sensuality. At no period does his- 
tory shew them to have been otherwise, fielig^txi, that paroit of 
ravtlization, had remained ineffectual in reclaiming them. He 
had seen, in the town of Oware, the cross, which the Fortugusee 
tnissiaiflnes had (Wanted there, still worehi{^>ed, but as a feti<^. 
The altar and the consecrated vessels that had been IcA, were 
nmdered subservient to theop»ationsof magic; aad, ashe him- 
sdf says, the temple of the true God devoted to the wcvship <^ 
the devil. The Mahometans, who had less repugnance to over- 
come in converting the Negroes, had not been more mocessful 
than the C^uietiana ; and all the influeooe that their priests 
at^uired was to sell, at a high price, passages of the Koran 
writtm OD tnta of paper which they use as amulets. M. de 
Beauvois was therefore persuaded, that this bumiliating aad 
dffpwled state d^>eDds upon the ^y nature of tiie- raee t that 
tlus chsraotcr isiodelible ; and that tneaof it must be retained 
wherever there renuns a drop of Haffo biood. 

Hedid out sufficiently remember that all men, and tbewbibes 
as wdl as others, may be strongly influeooad by Ihc piqudioes 
which they have imfaAwd in childhoad. The Egyptiaoa, whoa 
DO cae w^ accwe of having wanted iotdlectual ijiialitiei, f»- 
tMiad the worship of animals to die time of Contanliiw. The 
prince most celebrated by poets, at the most biiUtuit epoch 
of ktlers, the Emperor Auguatus, saeiificad man to the nuees 
of his adopted father, and twiL-e refused festivals to Ncptuoe. la 
Older, w be SMd, to pumih bun for haviag tmce destr^ed his 
fleets. Who, attet this, will veature to blame the king of Uie 
Aahantees or of Benui, and think that thmr igaoraaoe or their 
cruelty depends upon their organisation .■' In fine, were it even 
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true Uiat tbe N^roei belonged to a di&nat ^odea from oiin, 
Houkl knot beeaou^tobentJonalaodaenaiUe tohavearigbt 
to be trested as BWn F Eoligfatened tntiom haTe nude laws to 
prereat (mdtj to animals, and when we ban to do with beugt 
who <peak, wbo lore, and wbo weefi like ounelvei, to what 
purpoae is it to di^Mite reelecting tbeir or^n or tfaar spetacs ? 
Besides, it is espedslly for tbe aterest of the whites, their mo. 
nl interest, that it is neceasary to set tree the bkd(*, for the 
greatest evil of ^veiy is periiapi the comipttoa which it pio- 
duoes in the misters. -^ 

Be this as it may, it wiU easily be coiD|a<^a]ded into what 
party, a man arrived at St Domingo with such ideas, would M- 
cessaiilj throw himself. It vas that which called itself the pa- 
triot party, and whichncommcnly celled the party of St lHarot 
from the place in which the first general ^aembly in which it 
{vedcHsinated was held. 

M. de Beauniis was not of this first assembly ; but he bad 
heea dected to the provindal asserably of the north) which sat at 
French Cape, and he supported thnv all the measures of tbe 
AasemUy of St Maic In tbe month of January 1790, this 
atseubly of tbe north having rC'-eetaUished, by its private au- 
thority, the superior eouiMil of die Cape, which the king had 
eappreesed seme years before, it called to it M. de Beauvoia, oo 
whom his office at advocate conferred a title to that honour. 
TThis honour, however, was a cruel one, Sor be found faims^ 
mmtrained by it, in Mavch 1791, to beooeof tbe judges of the 
aofertunate Vuaceat Og^ a mulatto, who, with sev^^ of Jus 
partisans, was cwidenmed to a punishiaeot, the very name of 
wbkAi makes one shudder, fiir the mme oTbavag attempted to 
put in executioD, by fiarce of arms, the laws wbich the odd^ 
tueat assemUy had passed in favour, of lus caste. 

Tbe par^ of the nsembly of St If aic eoodnuii^ to [»ada. 
nimie among die «Aite colonists, M . de Beauvots ms nanwd tft 
tbe aeajod oolonial assembly, whieh met in AuguK 179I« « dia- 
asMMB ^wch for St Doraingo, when the &ae meo of cakna bfr- 
gni to assenUe in the votem provinces, ior the piuixMe of ae- 
qmnng, by £aeoe, the civil rigbta wtucb the whiteB persisted io 
n&»ng than ; and when, almost at liie same time, the bladt 
slaves rose in the aordieni province, and ravaged the plain of 
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the Cape with fire and sword. The latter movement was the 
most appalling, and that which required the most decisive mea- 
sures. M. de Beauvois armed himself, and commanded several 
detadiments sent against the Negroes ; hut the numhers of the 
latter compensated for thar ignorance, and they continued to 
gain ground. It was necessary to ask immediate assistance, not 
of France, which was too distant, and of which the men of St 
Marc had nothing to expect, but of the nearest European co- 
lonies, without distinction of nation, for the insurrection of the 
slaves threatened all. Deputations were repeatedly sent to 
Martinique, the Spanish part of St Domingo, Jamaica, and the 
United States. 

In the.month of October 1791, M. de Beauvois was dispatch- 
ed to Philadelphia, along with a merohant of the Cape, named 
Payan, for the purpose of exciting the zeal of the French mi- 
nister, M. de Teman. He resided there nearly two years, em- 
ploying the greatest assiduity in procuring funds and provisions 
for Cape Town, which the war with the Negroes frequently re- 
duced to a state bordering upon famine. 

But, in the interval, the revolution had followed its inexor- 
able course. The ideas which prevailed in France left no 
hopes that the legislative assemblies should deal with the pre- 
ten^ons of the whites- The discontent of the latter was diuly 
increasing. Commis^oners sent from France, the too fiunous 
Folverd and Santhonax, being ill received by them, supported 
themselves by the mulattoes. The discord among the castes 
every where increased; and, on various occasions, manifested it- 
self by bloody combats. At length, after several months of dis- 
order, the commander of the troops, Galhaud, gained over by 
the party of St Marc, having declared against the commisdon- 
ers, was, by their order, sent under arrest to the fleet. Prisoner 
as he was, he succeeded in making the crews mutiny; and, with 
them, made a descent upon Cape Town ; obtained possession of 
the forts, and put the commisdoners to flight. The mulattoes, 
in order to as^st them, r^sed the slaves. Galbaud, in his turn, 
with his officers, retreated to the ships. The s^lors and Ne- 
groes, equally without leaders, vied with each other in plunder- 
ing ; and, amid this canfuuon, on the 21st June 1793, Cape 
Town became the prey of a dreadful conflagration. 

ooglc 
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M. de BeaUTois, whom 'tlie commifisionerB had recalled (rota 
his missioD, arrived frtwi the United States the third day after 
this event. 

A thick Btnoke still covered the town. He traversed it amid 
ruins and dead bodies, and, what appeared stiU moie frightful 
to him, amid bands of slaves of both sexes, dehvered up to all . 
the madness of drunkenness and debauch. In this manner, he 
arrived at the burning remains of the abode which he had oc- 
cupied, and fmind in it only the ashes of those collections in 
making which he had consumed so many years, and endured so 
many siiflerings. 

But the state in whi<^, on his return, |he found his property 
and his adopted country, was not the last of his miseries. 

The (ximmis^nera, entering the tnty in triumph, at the head 
of the men of colour, caused all the whites to be arrested who 
had been members of the magistracy. The ma^trates of the 
superior council, who were the more particular objects of the 
vengeance of the mulattoes, on account of the judgment which 
they had pronounced ag^st Og^, were put in prison. M. 
de Beauvois, who was ope of them, was confined for several 
days with the dean of the council, an old man of eighty, 
in a damp cell, where they were devoured by rats and cock- 
roaches. Incessantly threatened with death, he was so fortu- 
nate, through the agency of a mulatto woman, who had belong 
ed to his uncle, to be only doomed to transportation from tlie 
colony ; but he was prohibited from appearing there again, un- 
til four years aSta the general peace. He made all haste to 
flee, reckoning upon yet finding, on board his vessel, the effects 
whicb he bad brought with him from the United States. Vain 
hope .' the vessel had sailed for Port-au-Prince, and, on the way, 
-was taken by English privateers. Lastly, to complete his mis- 
fortunes, the ship, in which he was transported, was itself taken 
by another English privateer, and the passengers plundered of 
all that remained to them.. Ail that they left with M. de Beau- 
T<ns was a small trunk, in an opaiing of which he fortuitatdy 
observed a freemason's diploma. It was with this tnink, and 
ten francs in money, that he returned to Philadelphia. 

The French . ministers of this period took care not to rec^ve 
any of the St Domingo exiles. He could obtun no assistance 
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ttom France, where be had been inicribed in the fist of ead' 
gnuita, and his efiects confiscated. His only resource in Uue 
counUy, where a few weeks before he had been invested with a 
sort o£ diplomatic character, was to engage himself as a musidao 
to a man who had an equestiian and rope-dancing establisbmeDt 
«t Plniadelphia> Still, says he, in his notes, had the spectators 
only known something of muEic ! but when any of Haydn's fike 
symi^MHiies were performed, the populace in the galleries aver- 
whetmed the musicians with roasted apples and filth ; and called 
for Mariborough, and other airs of the same kind. But in all 
situations, the sciences bring consolation ; whwerer there ate 
d^gfatened men, they may rely on supprart. A quaktr physi- 
cian, who had some knowledge of natural histwy, Dr Wistar, 
recared the unfortunate French naturalist with the charity for 
which his religion is disUnguished ; and, at the same time, with 
the interest ins[»red by so many sufEerings in the cause of sdence. 
Mr Peale, a painter, who had established a museum of curioss- 
ties at Philaddplna, was very gtad to hare them arranged by 
« !Kurapean naturalist ; and scarcely had M. de Beauvoie tbuB 
proeured some [xtiful means, when be b^an to ^ve lectures, 
and to ccdlect the productions of this thkd climate, with as much 
courage as if be liad not already twice seen the results of his 
labours destroyed. 

Who would not he Reeled by such resigna^on, and such un- 
alterable wdour ? Axtd could it be posabte, with siu^ a mai^ 
to Iving in remembrance the party which be bad followed f 

The New French miiust^', M. Adet, was not cf this nind. 
Himself a man of science, in a omin^eous cultivate of the 
Bctencee, in an fJd correspondent of the Academie des ScWBcea, 
he saw only a Frenchman ; aai expecting that, his cotmuj 
would raider him justice^ he lavidwd asststaoce upon Un, mii 
patroiHzed all his undert^ings. 

His first excursions were made in the soot^western {sovinccs, 
among the Creeks and Cherdcees, principally with the view of 
making inquiries respecting the for trade. There }m found 
sMTages poorer, perhaps rutkr, than N^sgrcea; but whose sapeT'. 
stitions were not so barbarous. They do not sacrifice dwir fel- 
kiffs, but they still exercise the law of retaliatim. A murder 
can only be expiated by a murder ; and when the fwst Muibot 
of the crime cannot be found, one of his pwtBlB inust be pat to 
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dcatb. Witb the wkites, th^.do not erot kwfc to gSBaalofff ; 
■id all are IB tbetr eyes of the Bone familj. 

M. de Beauvms arrived id one of Ifceir Ihtk towns at tbe mo- 
mtot tth^i oae of Uiem had been kiUed by a cblonitt ; aAd he 
wduid haxe paid the f<»feft of his tye fit* rfl the meti of bis 
colouF, bod not his uiter|M«ta' succeeded in nakiag tbem uff- 
dtrstand, that having come from Fnmce, he did iiot beVtDj ts 
tfae &Aily of tbe United States. They dieii treated him with 
&)«idBbiy ; but diar fnend^p had nearly done hint as mueh 
hann as tbeur hostility hod threatened to do. In an attack ^ 
fever, tb«y widted him to take the remedies whi^ they them- 
arime ased in sudi cases ; and tb«f eSeet Was so violent^ theft 
be alsiost becarae a vieUm to his de^ity. 

SoBw French families, whieh had ongitaUy come from Loui- 
danft) are, ae it were, lost in these ceunbies at a ^taoise froia 
die coasts. M. de Beauvois diseeHrend Protestants tbe^ wb4i 
bad ]eft France at the fteriod of the revocation of the edict of 
Nantesi abd who- had ainoet adopted the mannn^ of the Mtives. 
He conceived it would be easy to establish an intercourse with 
thaift which night Inve p«t ua in possesion of theu' fur tmde. 

Havi^ come hito America a true aoologiist, he did noC con^ 
tent hiOHolf tfitb <A>aerving the fnr anjioale: The rdtdeso^^e^ 
those r«ftile» to irfiich the nM9t extraordmary prOpwties bad 
been atttibuted, independently of their fonaid^Ie pmson, were 
to hitt' ft pecidiarly iMefestiit^ object of inquiry. He was wit- 
ness' to thtt fact, that the femttle serpents^ at the lAomenbi^dA^ 
gsr; affi»d- ati asylum' to th«l: young in thdr dioaths. 

His eoHections of ail kiads Were vety rich':' he did> not even 
atgjeet tO'eeJlbot ieanl bones; and it is tf> hinr that we are in- 
debted f«r'tihe k'Ovwledge of the teelh< i^ the m^ptboium' it 
Mr J^ersbBy » koe^^iedge which ebmfileted' that t£' the eilfhct 



Bui as if an inexorable fatality pursued him, his whole trea- 
snres which were embarked in a vessel carrying English priamters 
tD>Hilifa9L,aBd which- i«b ^p-Mindnear the harbour, wen eidier 
plundered' (W swalfewed' by Ae waves. 

It was in the midst of the vexatjon occasioned by this last 
loss, that he at length learned that the government of his coun- 
try was ^peased with- respect to him ; and that France tras 
agtitto^B'td'hinii The Institute, winch had just been ftM-med; 
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had used its influence in behalf of a man, who, in some measure, 
belonged to it, and its demand was heard. Hastening to proM 
by this act of justice, M. de Beauvois abandoned a journey 
whidi he was just about to undertake to the Akansas. Talcing 
with him the little that remained of his collections, he landed at 
Bordeaux in August 1799. Thus ended twelve years of travels, 
and, it may be said, of misfortunes; for none of these twelve 
years passed over without his having encountered great dangers, - 
experienced -great losses, and been subjected to vexations more 
injurious, perhaps, than the hazards and losses themselves- 

it will easily be imagined, that, after his adventures in St 
Domingo, he would long keep free of public affinrs. Collect- 
ing the remains of his fortune, and those of his collections, d&- 
votiog to his works the reminder of his life, he still saw pasa- 
ing under his eyes greater and as bloody revolutioos, although 
- less sullied by crimes ; and he, no doubt, had more than tme 
occadon to bless the misfortunes which had caused him lo de- 
vote himself entirely to sdence. After his return to France, it 
was in fact his sole occupation. 
' The herbarium and insects which he had sent from Oware te 
M. de JuBsieu in 1788, compensated in part for the collections 
which he had lost, and served as a basis to his Flora of Oware 
and Benin * and to the greater part of his inserts collected in 
Africa and America. 

Favoured with the protection of an enlightened government, 
these two works were executed with magnificence. They make 
known to naturalists species remarkable for their beauty, their 
Angularity, or their uuHty- If the number is not great, it 
ou^t to be remembered, that there only remuned to the author 
(}ie wTCcks that had escaped from bis unfortunate adventures. 

Two other works, the Prodrome d'.£thegamie-t*, and the 
Essai d'Agrostographie |, have shewn that M. de Beauvoa waa 

• Flore d'Oware et de Benm en AAique. Farla, I80«.I880. Niaetcen 
numbers, fidio. 

2. Iiuecte« reoueiltla en A&ique et en Amerique^ daiu Im rojaumei 
d'Oware et de Benin, a Salnt-Domin^e et dans iea Etata-Unia, pendant lea 
annfea, 1786.)79T. Paris, 1B0S.1920. Twelre numbers, folio. 

■f- Prodrome des cinqui^me et siideme &siUles de I'^tbeogamie, les Uousaea, 
Tes Lycopodea. Paris, IB05. Svo. 

t Essai d'une nourelle AgrostoKrapbie, ou noureaux genres de Graininies, 
avec Flguiea repr^senlant lea caract^res de lous les Genres. Paris, Ftaa. 1818, - 
8T0-et4to.. 
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also capable of rinng to more general considerations ; and that 
none of the more difficult quesdons of botany were unknown to 
him.. 

' But his piioted writings are not the only ones which he inteaid- 
edifor the public We have seen among his papo^ vary exten- 
dve treatises aa various branches of the history of animals and 
planta. He had nearly completed the relation of his traveb in 
Africa, and liad begun those in the United States. He had en- 
g^ed in the study of v^etable physxdt^, end sevnal times 
communicated observations in that department to the Academy, 
of which we have taken notice in the annual reports. What 
remained to him o! his collections, afW all his losses, were still 
of 'importance. In a word, there was nothing wanting to him 
>to enable him to occupy himself usefully both for himself and 
the public during a long life, had nature granted him one ; and 
nothing seemed to render the oHitrary probable. His health 
was good, his life regular, his habits ^mple and moderate, and 
be empktyed temperaow even in his studies. All these ap- 
pearances were deceitful. The sudden change of temperature 
which happened at the coromencement of the present year, acc»< 
sioned an inflammation of the chest, which, in defiance of all the 
effijrts of art, carried him off in five days. He died on the Slst 
January \S9iO, leaving no children, although he had been twice 
married. 



On the general presence of Spiral Vessela in the Vegetable 
Structure ; and on the peculiar Motion ci)3ervahle in de- 
tailed pieces of the living Bark of Vrtica nivea. By Mr 
David Dom, Libr. L. S. &c. Communicated by the Au- 
thor. 
1.T has been generally beUeved that, spiral vessels are rarely 
finmd in the parts of fructification ; but repeated observations 
have ocHivinced me that they are to be met with in almost every 
part <^ the vegetabU structure, i have found them in the ca- 
lyx, corolla, filamentB, and style of Scabiosa atro-purpurea and 
Phlox ; in the calyx and petals of Geranium sanguineum ; in 
the perianthium of Sisyrinchium striatum; in the capsule and 
styles of NigeHa hispanica. They are also present in the peri- 
carpium of OnagraricB, ComposiUB, and Malvacets. I have 
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^ bees led to these remuJcs fay t^ k^cnious ahserYmikmi of Mr 
lindlcy in a late number td the Botuiiesl BcgistM', an Ae 
structure of ^e seeds of CoUomia, which he has shewn to be 
eovd^ed by a [dexuB oi efnti verask. These vess^lB m JVe- 
moniacocB appCfur to be lutologous to the coma or pappus with 
which the seeds of oertcMi Bigm3tnaoe€e, Jpodnetg, and Mmlva- 
otw toe furnished ; but further (dfaBrratiotu seem neecasary be- 
fore <we can conclude that (hey ate true Bpind vend*, ^^m! 
vessels are most abundant in the abam of tfrtiea mvea, CetL. 
taptrea airo^fpurea, H^opeit kevit, HeUanthu» aUUiimnt*, 
After N&oi BdgH and talioifi^Htty m all «rtri<A they an di«^ 
tmctly t^ible to the a^ed eye, and oa diis aeoount thew 
^ants may be recam mended as AumiijiiBg Ibe most beautiAal ei- 
anples of spital vessels ftn* the studeM iit boiany. The st^ks, 
wh^ toni gently In a kmgitudmal direelioD, and a small p^ 
p}aeed in Hat t^ <tf H)e fissure, exhibit the sjnral 'PCHels mucii 
BMwe distinetly than by a transverse fifacture. Semetinm tfae 
^ds^ these vessels were found seated in the {Mth, both in J/ct- 
lope ir^da and HeHopaie Iovm, but they wer« easily draeed to 
th^ origin among the woody fibres. No traoe of (hen has 
been found in the outer btu-k, but they ^ound in the iibcr 
or inner bark of Pintis, as well as in the albumen. I have ne- 
ver been able to detect them, however, in the leaves of this ge- 
nus, nor of Podocarpus, and they appear to be of rare ooovr^. 
reoce in the leaves of eyecgreen trees in general. The sterns 
and leav^ of Polemoniacea, Iriffea, and Malvacea are also 
abundantly supplied with spiral vessels ; but perhaps in no fa- 
mily do they abound so much fts in the Compodtee. They are 
rarp in CruciferWy Leguminosa, and Gentianeit. 

I have frequently remarked, on detaching the spiral vessels 
fnnn the young vigorous shoots of herbaceous plants, that they 
became vielaitly agitated. The moticm ctmlinued for sotne se* 
oonds, and appeared to me to be attributable to die dfect of the 
living prind[^, anal^^tuis to what takes place in (he animal 
economy, and not to a mere mechanical action. 

While holding between my Angers a small segment of the 
bark of Urtiea nivea, which I had just then deta<died from the 
living step], my attention was instantly attracted to the poeuliar 
sfurd motion which it exhibited. The experiment was repeated 
several times successively wit^ other pieces of the bark, vtA the 
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motion wai in every case dmilai to the first. It w(u evidfntly 
the effect of the ctmtrictile force of the living fibre, as the mo- 
tion cfoaed oflw the [»eoes of bark had been held in my band 
for a few minutes. This short notice may direct the attention 
of natunliats to this curious phenameoon. ^ 



On iht Great Solar JEdipte which will take place on the Vtih JvJy 
1S33, bnng the principal Results of a CaJcula^oaJor Edin- 
burgh Observatory. With a Frojecti<m. By Mr Geobge 
Innes, Aberde«i. 

X HIS will be a great eclipse to all parts o£ Great Britain, and 
nearly tot^l on the north-west coast of Scotland. The central 
path of the penumbra will pass near to the south-east coast of 
Icelaqd ; and the greater part of that island, although the sun is 
for some weeks above its horizon at that season, will be involved 
in total darkness. The central path will pass nearer to the 
equator at other places, according as they are situated farther to 
the westward. 

In ctUculating the elements of this eclipse, the Solar Tables 
of DxLAHBBE, and the Lunar Tables both of Bd&ckhabot 
and Damoiseav were used ; but in calculating the times of the 
eclipse for Edinburgh, those of Dahoibbad were used. The 
dements are calculated for 5\ &', and 'V', G-reenwich metxn time, 
civil reckoning. The Lon^tude used for Edinburgh Observa- 
tary, iSf 41",4, seems to be two or three seconds less than the 
truth, ^ was used for the reduction of the Latitude, and also 
for the Moon's Parallax. 

It may be prc^>er to state, that no allowance has been made 
to the Bun's Bemi-diameta for irradiation, nor to that of the 
moon for inflexion, as I found some late observations would 
have agreed better with my previous calculations, had I omitted 
these dtHibtful corrections ; but since making the calculations of 
this edipse, I have learned that an error has been discovered in 
the epochs of the Sun's Lon^tude, as given in the Solar Tables 
oF Dblahbrjc. It therefore appears, that, after correcting the 
Solar Tables, the calculation of Solar Eclipses and Occulta- 
tions will agree better with the obeervationS) when the irradia- 
tion and inflexion are ^pUed. 
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114°22 37,813 

116 17 17,31 
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114 11 41,642 
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61 9 26,8 

64 13 41,7 

40 67,028 
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16 37,636 
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17 46 35,661 
114=20 31,370 
116 16 3,76 
23 38 57,2 
113 38 66,388 
46 41,313 
47 46 2,4 
46 29 14,7 
41 38,031 
40 31,113 
3,049 
6 10,200 

+ 2,019 


II 

II 

11 
I'i. 


17 *4 86,666 
114''30 28,986 
116 15 1,23 
22 23 64,7 
113 38 18,306 
46 37,923 
47 40 60,0 
46 19 18,6 
41 37,846 
40 34,382 
32,833 
6 3,611 

34,882 
— 3^833 


17 43 35,661 

114''20 36,699 

116 14 68,71 

22 8 52,2 

113 37 41,326 

46 34,533 

47 36 36,9 

46 9 23,2 

41 37,633 

40 37,658 

1 7,740 

5 66,874 

16 35,289 

34,907 

— 1 7,710 


1 

1 


16 51 35,762 
111° 18 22,646 
118,13 47,67 

9 6 41,1 
113 6 32,039 
43 38,049 
43 41 16,4 
36 30 14,5 
10 37,181 
43 36,777 
32 12,426 
norAO 12,272 

+ 6,644 
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On the Velod^ afSomi- 

X HE dis(»)rdance between the theoretic^ and experimeoUl va, 
lodties of sound has been a Bul:>iect of inquiry among scientific 
men since the theory was first started by the illustrioua Newtiwi 
dovn to the present time. It is no disparagenieDt to thb great 
[diilosopher to have left the subject in the state he did, when we 
ooBsider the scanty data he hoi to go ii|khi. Since his time* 
some advances have be«i made towards a nearer approach be- 
tween theory and experiment ; not, however, in such a way as 
to be free from objection. For the theory is, in various parti- 
cular*, by no means settled on so sure a basis as might be wish- 
ed. Fully to iiiveaUgate the subject, may be a task reserved for 
a future age ; if, indeed, ihe phenomena of sound be ausceftfible 
of tliorou^ investigaUoD. At present I shall throw out a few 
hints, whidi, if they do not fully explain, may serve to render 
tbe disoordancc between the<x'y and experiment less wondorful, 
or may rather, perhaps, excite our wonder that any near ap- 
proaches should have been made to agreement at all. 

Sir Isaac Newton laid it down as a general princqite, regulat- 
ing the pr(^}agations of undulations through elastic media, that 
t^ square of the vielocity of such pn^tagation is directly as the 
elasticity of the i^edium, and inversely as its density. That 
tJiere may be something in this theory I would not dispute \ but 
I suspoctit to be of very circumscribed apphcatiun. In the ab- 
sence of apy thing like satisfactory proof, I sliould think, it can, 
at most, be true when the elastic medium is perfectly homoge- 
qeous and unnuxed, and when the length of the vibrations bears 
the same proportion to the distan<%s between the particles in a 
state of equilibrium *. 

Most of the etBinent philosophers who treat on tJie sutyect, 
have, without any auch scruple or linutation, admitted this theory. 
They have, for instance, done so, whether in estimating the se- 
parate rfects (rf damrity, of pressure, temperature, or humidity, 
oo the rate of the propagation of sound through the atmosphere ; 
they have assumed the theory to be true, whether the elastic 
medium be a simpk gas, or, tike the atmo^b^^, a compound of 
oxygen, azote, moisture, &c. ; and they have taken for granted, 

* See Art. AcanajiQi—Sup. Eneyc. Stilus, 
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dMt the<(luntian of a vibration bas nothing to do with tte es- 
t«it. These are bmm iMftortant points, but wineh have notW 
jtt. been, nor ar« lik^y mob to be, pmved ; and, unt3 some. 
tkhig morsmbMantlal thaa opaiiom or coajectorea be acbanccd 
in their behalf, ^e tbeory moBt, in a great measure, rest on a 
alififiery fotmdatioD. Maokiod, it is trae, do not all run to the 
Bame estreme ; fer soine n^t the iheory of sound in the lump, 
just as thejr do ewry thing which it Hould be too trouUesome 
to examtiie. 

If, as mme philoM^^rs suf^rase, gases and vapours, vben 
BRXed, but uncontnned, be as if tn vactto to each other, should 
iKrt each iagicdient of a oiiiced nwdium hare a prapennty to 
propagate the same sound with a velodty peculiar to itseWf and 
should not the confusion occasiorted thereby tend to render tbe 
sound indistinct, if not soon to annibltate it altogetber ? The 
remarkdble disUnctnees and audHsility of sound at low tempera- 
tures, may therefore be partly owing to the comparative amfdi- 
«»ty of the medium ; because then the tur neceesariiy eontains 
litde moisture. Hence, when the temperature has sunk, and 
dte dew fidlen, sound is better heard. Some, to be sure, aft< 
cfibe «U iMs to ^t more uniform temperature of the atraosphere 
during ' aight ; but, so far as mere loudness is concerned, T 
should rather ascribe it to the greater density of colder air. 

Since the elasticity of air contMning the same prt^rtion of 
moisMre is exactly as its deanty, when under the same tempe- 
rature, it reatffly ftJlows, oa the theory stated above, that the 
velocity of sound should, at the same tempertfure, be precsset^ 
the same in air containing a like proportion of mcnature, in every 
latitude, and at evei^ height above the level of the sea. Ano- 
dwr consequevoe is, that the height of the barometer has no- 
tUng to do widi the vtiotity of sound in dry air ; and, in no 
case whatever, under the same temperature, ^uld the veloaty 
increase or decrease when the barometric pressure alone does so, 
but rather the reverse. All this will be rendered evident by 
VKbilHtiiig the matt approved formuU for the velocity of sound, 
as pwa by Newton, on the piinoj^ above stated, and reno- 
ddted by LafSace, viz. 
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where g is the velocity which a heavy body acquires by falling 
during ooe second, P the barometric pressure *, D the density 
of lur, compared with that 'of mercury at 3^ Fahrenheit, as 
unit, and Jc th« ratio between the quan^ty of beat which would 
raise the temperature of a mass of air one decree, if free to ex- 
pand under the same atmospheric pressure, and whst would 
raise it one degree, if confined in a close inextensible vessel. A 
mean of four experiments of MM. Gay Lussac and Welter 
gave this ratio as 1.3748 to 1 ; but many experiments of my 
own make it as 4 to 3. The former requires the particles ; of 
air to rq>el each other, with forces inversely as the 3.1S44 powers 
of their distances, — a most improbable law, to be sure, having 
no known parallel in nature ; whereas the latter implies, that the 
repulsion varies inversely as the square of the distance i which, 
indeed, is the tmly law known, and most likely the only one 
which exists. For these reasons, I have little hesitation in a- 
dopting the ratio of 4 to 3, as the true value of k. 

An ezpresnon for D may be obtiuned in terrns of F, g, and 
t, the Fahrenheit temperature, thus : The den^ty of dry air 
varies, as F for pressure, as g for'gravity, and inversely, as 
448^ -f /, for temperature, according to the experiments '. of Mr 
Dalton, M. Gay Lussac, Ecc. ; butthe additional expandve. 
force »rf moisture^ makes the den^ty vary for pressure not ex- 
actly as P, but as F— fy*; because, according to M. Gay Lus- 
sac, the density of aqueous vapour, is to that of dry air, in like 
drcumstances, as 5 to 8. Wherefore, comlnning these together, 
the denaty varies, ae 

U8+t 
Let D* be the density of dry air at the freezing point, and un- 
der a pressure of 30 inches, at some place where the intensity 
of gravity is g', then 

' The place which P occupies here has led several into the mistake of mip- 
posii^ that NevtOD, Laplace, and other theoTists, made the velocitj of sound 
vary as the square root of the barometric pressure, when the temperature Is 
the saine. It diould be recsUected, that D involvea P ; but, as we shall pre- 
sently see, it likewise involves g; and therefore, this fbrmula is independent 
of the latitude, or height above the sea. 
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The }aBt factor is constant, and its value may be bad by insort- 
ing tboae of g' and Jy for any place where they are known. 
Those for London will make it about 48.3. Hence, Laplace's 
genera! formula becomes, for any place, 

V=: *8.a^/ ^p_^y , in English feet. 

Here, sdnce^is always small compared with P, it is manifest, 
that when P alone varies, it must do so in a great degree to aS. 
feet V ; and, even then, V will vary in the oppo^te direction. 
It is therefore evident, that Newton and Laplace did not, as 
some suppose, make the velocity of sound vary as the squaie 
root of the barometric pressure, wh«i t ^dfare constant. 

I am not aware of any experiments having bem made which 
could enable us to ascertain whether or not the variatioDS of ba- 
nmetric pressure, ctHifddered separately, affect thfi velocity ; for 
either the ranges have been too short, and of course the velocity 
uncertain, from the uncertainty of at least a tenth of a second 
inthe minute interval of elapsed time; or the effects of wind 
have been left undeterminsd, in all cases with which I am ac- 
quainted where the barometer has beea known to have varied 
materially. - As, however, I suspect the velodty to be greater 
when the sound is mure intense, I should expect that the baro- 
meteic pressure will be found to have some influence ; and tbat^ 
hr the same reason, the velocity should vary in a less ratio dion 
^/(M8°-K) for temperature. A cmnpariBcm of Mr Crolding>- 
ham's expniments in the tmid aiae with those which have been 
made in the Arctic expeditions, goes far to estaUish the latter 
coajectur& Expoiments could even be made through a consi- 
deraUe range, bod) of temperature and pressure, within the 
temperate nmes, by operating at di^rent seasons of the year, 
and at diflerent heig4*ts above the level of the sea. Careful ex. 
pmm^its, varied in this way, would throw infinitely more li^t 
on the subject than all the al^tract theories in the world. 
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I fbrmcrl; stated myapprehenaionB regardiiig the iNKertainty 
which attaches to ik direct meaflrlrcnieDl of small irtervals of 
time. In this ofnaion I do not stand alone ; for it has been cX~ 
ten stated a» aa iasaperaUe liotit b> contuaimate eKowmJt in 
astronomical observations, that the ptvcise tnommt when any 
phtiwiamoBcccara cannot be aoteA witharroh enetnasl. 'Hwie 
l—u of fate y^ra b»eJnBMy attenrptt to iWuedy this; aid^a* 
&r as isltramei^ are cDOcerted, I dare ny somathing Jtam been ' 
done, or is farther practicaUr. Honvever, wbn we attsnd to aBj 
case which admits of having its accuracy examined, it does not 
appear that an iatervai of tmie cab be notect with certainty to 
the tenth of a second. In the experiments which wwe made in 
FiMiee, on the' vdocity ef asuad m IMS, the elapsed intettals 
were sepaulely neted by three, aad aomstimes by fotir olnerveu 
of the first citiiBeBce, provided witfa supad»r inArOwent^ So 
far, however, Saxa. tbav restdts «:cenjing to a ne^igiUe itacH- 
U(Mi, they often differ by three, or four^ and' axnetimes by fiv»- 
tenths of a secoDd. In the experimeate oMde in HoUand* it» 
ISSSa tKe obseirvers ware «o( a» Bumemos as t» eniible ua to 
foftn any (^mui on this ptHAt At PtMt Bowea, CxfUKaktairf 
and LieiitKUHt 'F^M/aa h«v« sevecally noted the vatgtvaia, ami ■ 
their results in the aeoimipaByiRg Table, didSir by one, two aid 
thiee-tenUis. But sinee «»ch ot thes^ results ia ^nenUy tim 
tiaaa vt wi obsetvations« the diffenenoe would ^ten exdced 
tbree tenths for a ma^e obaewiatbD. When the interval of 
thyf^ tinae aiaaunta tabosuBff' taSO^^ such-aaenor Jet«f ua 
gocat iaiportnee, bub on bwo oe Ibree see o w d fl it ehangcb'tjiefo- 
saU entiiely^ 

B) m»ji he uatfiiri: to aul^wit (ftw gmsnl results' wfaiabi wetfa.ob- 
tMBtd ilk tb« very intwestii^ cxperimwta mad» ondM.vdbcii^ 
o( aMBd is the nerthemoxpe^itioaBi, Sobw oon^Upik ttiM wj 
kfgfottKileta- ware uaed- im dese cxpenakeaCs-; otbieB»- ooHsUec 
thcMBistiab of ao nuBHiit,- aU^ia^ thali the>q«iaBtity a£ Maia' 
tUrfr canlMBod in. tbe air at these low temperatia^ oust have 
bfleor too miaute to dfieet tbe-veWky ai sottod OMtaviaUy. I 
ratber iOcKne (tr Uie IsAter e^nien-v but ^o Mro pmata whicb it 
iBwJin^ we ar» far from bakig weU ia&riBfld. We do* not kilow 
how awdi moirttore may be soitained ifti air at' law teBifen> 
tur^s, oaity k oamot be ^«at ; aodwe are still uaone igooraaie ve- 
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gwding tlw pncisc cSect which mcnabm naiiy nerU od ■ouad 
at ai^ teaipawLure, tboe being no such thing ai making exfe^ 
rimenta on sound in |ieifectly dry ur. 

The value of the experiments made during the Arctic expe- - 
diticHiB, viU be better appreciated while ire eon^et the number 
and magnitude of the diBcouR^ments under which they were 
achieved. They cannot, it is true, be said in every respect to 
equal the researches which have been prosecuted on a ntcm ex- 
tended scale, ia tgioperate cqpona ; but atM the results are mte- 
retting, as affocdii^ iarther evidence of the insufficiency of the 
nost refined theories hitherto proposed 

The following TJaU is a sunusary of the results obtained at 
Port Bowen, by Captain Parry aad Lieutenant Foster, by meaoa 
of a bran ux-poHsder, over a range of 1S88S.89 &et. The 
sound came ia the direction of S. 11° 48' £. 
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OMutliDg the last of thcM atuits on acoouHl of tha strong 
wind, ^ man of die oth or nine give a velocity ttf 1039.19' feet^ 
at Ae tenpnatufe (^-~ 17.1% V. Siibalitutmg thia tempera- 
ture in the formula given above, and oniit*iii|g' F bacauae /" is 
wanting or unknown, we obtain a velocity of 1001.92 ieet, which 
GotBeM show ti v x ^Mmt iioli by aft9T fat ; a diflMenw whi d t caa 
never be owing to enor» at absenatkns, hat mMw tiMy to Ae 
great ifttemMy «f sound in Mr rondsnsed by crid. 

LievlenaM B. N. ScadkUv whoacnsqiaiiiedl^lMaili F«M^ 
lin in Mir aeeaoA jouniey to the Aows ai the Pafar Saa^. made 
numarousr es{>eiiment» on souiul at Fort Franklin, by means of 
ntUBlBAK The i»«geftw««fron 1^1 to 6081 feet; aad, gane- 
cally, ^ots were fired at both ends of tfae bene, with ^ view of 
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obriadng the eS^ts of wind. The following Table contains the 
results of about forty observatioos. The thmnonaeter was the 
ODiy meteondo^cal instrument employed at the time. 
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The mean of the Table ^ves a Telocity of 1069-28 feet, at the 
temperature of — 9° l^*; but this temperature bong substituted 
in the formula gives only 1011.83 feet, which is too small by 
67.46 feet 

In the Philosophical Maga^ne for June 1884, may be seen a 
very particular account of a vast number of experiments made 
with great care by Dr Gregtay, in the vicauty of Woolwidt, 
and which give just as little countenatM» to tbecny as those taea- 
tioned above. To these, Dr Gregory has annexed an abstract 
of Mr Goldingham's experiments, which were made at compa- 
ratively high temperatures in the torrid zone. They deviate in. 
all manner <rf ways from (heory, 
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Eauxmi^tatum (^' the Experiments hitherto published on Subter- 
ranean Tevaperature, together with Experiments and In- 
quiries relative to this Examination. By M. L. Cokdixb, 
Member of the Royal Academy (rf Sciences, and Professor 
of Geology in the Garden of Plants. (Concluded from last 
Vidume, p. 291 *■) 

X HE running waters <^ mines are miu^ less calculated to af- . 
ford ccarect indicatiiHis than the springs and titrations. They - 
conmHMily arise tKoa the union of several rills having difierBit 
origins. According to the local circumstances and the length of 
their course, they are more or less affected in their temperature,; 

■ The reader u requested to correct a typographical error tn laat volume, 
page 391, where Temperature otFtdtardt, or ea^e-jita, is erroueoualy mib- 
stituted ibr Temperature of Springf- 
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by the ccHitact of the soil ova: whiicb they have flowed, by the 
^ect of eTsporatHHi, or by the influence of the surrounding air. 
Thus, for example, they may be far above the proper temp^ 
rature of the level of observation, if they have come frequently 
into contact with an air much heated by the eSect of the season, 
and at the same time by that of the lights, . and the presence of 
tlie WM^men ; and if the walls of the excavations have had 
time to contract a heat superior to that which they originally 
possessed. The observations of the kind in question are there- 
fore subjected to too many causes of uncertainty to afibrdre- 
sults having any degree of accuracy, with reference to the law 
whidi the increase of temperature follows in the bosom of the 
earth. 

Let UB now examine the three cases which we have distin- 
guished with relation to the stagnant waters. 

Ist, The small pools that are met with in mines, it is evident, 
can <H]ly give very defective indications, for these indicationB 
may vary according to the ftdiowing causes, viz. the original 
temperature of the water ; that of the rock, if it has been mo- 
dified ; that of the air ; and the influence of evapcH-ation. It 
may be^des be ccoceived, that, however diallow the pocd may 
be, the temperature of the surface may be higher than that of 
the bottom. I shall adduce two examples to illustrate these 
considerations. 

At Carmeaux, in the Bavin mine, where, on the 9lb No- 
vember 18^ I fouud the proper temperature of the rock at 
62°.8 Fahr. ; and where the air> marked near the bottom of 
the galleries, from 70°.7 to 71°.6 Fahr. ; and near the roof, 
from 73°. 4 to 74".! ; I noted from 6S°.6 to 67°-l in very small 
pools. 

At Littry, in a gallery at the bottom of which I found the 
proper temperature of the' rock 61''.043, the air marking 70°.97 
near the roof of the gallery, I found that the temperature of the 
water of a anall wa^on-way, 15 inches in depth, rose to 63°.63. 

In these two cases, the temperature of the water would have 
^ven an erroneous indication of the proper heat <^ the rock. 

We are therefore authorised to reject the employment of al- 
most the whole of the observations of this kind. The n^mben 

OCTOBIB DECEHBEB 18^. _^ 
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S4 M. L. Cordier, Exatmnation of recent Exferimntts 
that would be deduced from them v/txAA be alftcted with t«o 
much uncertainty to be useflilly coneulted, even n aj^ioxiin*- 
tive documentB, with reference to the object in Tiew. 

2. The water of en^e-pits commonly poesesses « vay oonv- 
pound tcraper&tare, and which could only repreecot exactly 
that of the surrotiudii^ rock in very rare cases, retulting frun 
eompensatioM which it would be impossilde to appreciate. In 
fact, tMa t«nperature depends upon the original heat of alt the 
rills of water which ttow frcHO different levels, upon that of the 
rock formia^ the basin, which may have been more or less modi- 
fied, on the time during which the water has remained in it, and 
on the influence of the ventilation, which is commonly very active. 
Further, if an engine-pit have a great depth, such as 150 or even 
800 feet, which may take place, the temperature could scarcely 
be uniform in it in the vertical direction ; the water at the bot- 
tom would be fleusibly colder than that of the surface. From 
these consideFationB, and fram those which were prvvioutly 
mentioned, we are authorised to believe, that the resalts d the 
indications collected in puisards are generally infnior to those 
which it is our object to obtain. I sfaall mentiMi an example. 

At Decise (at the new shaft) I took the tempaature of an en- 
gine-.pit, which was in communication with a great extent of dd 
works that were inundated, and had been abandoned for a very 
long time, and from which, for a year back, 4240 cubic feet 
had been takoi in the twenty-fonr hours. The level of the 
water was at 484 fbet 8 inches troTa the surface ; the thermo- 
meter marked ttl'.OS, a quantity much superior to the mean 
temperature of the country, but lower by T*-6 than the proper 
temperature which the rock ought to have at this level, accwd- 
mg to the experiments which I shall relate. The water ex- 
tracted presented a circumstance which I regard as foreign to 
the result of tlie experiment. It disengaged a weak smell of 
sulphuretted hydrc^en, as is generally the case with water that 
has accumulated in old coal-wiwks. 

With the above considerations in view, the following table 
maybe consulted with advantage, as giving a general mdwnus; 
h contuns the results of twelve obserYations made in England, 
Sanmy, and Bfetagne. 
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TABLE qfObservations made on the Temperatore^tke Water 
qf^diardi or Engine-pits m Mviea. 



COKHWALI.. 

Mr Fox, 
FuhlUhed tn 1883- 



Dbtohsbi>.e> 

Mr Fox, 
PubluAied in 1822. 

SWITZZaLAMD. 

De Sttuwure, 
Sipring of 1783. 

Daubuisaon, 
Slh Sapt.'180B. 



I Copper and Tin Mine \ 
I of HuelUnitjWood, [ 
I Do. of Poldice, . . 
Copper Mine at Gwi 



DikofEMt LlKomb, 
Lead Mine of Been^on, 
iMineufHuelFrien."- 



-Salt MipeofBex, 



-62.7 



According to this table, the depth cra-reBpooding to the in- 
crease of 1* of hept woijld be, in round numbers, as follows: 
' By six observations made in four mines of Cornwall, from 37 
to S7 feet, mean SS feet ; by three observations made in three 
mines of Devonshire, from 71 to 83 feet, mean 60 feet ; by one 
obBeFVEktion at Bex, 46 feet ; and by two observations at Poul- 
laouen, from 137 to 95 feet, mean 116 feet. 

Sdly, It cannot be disputed that the waters which remain 
stagnant in mines under the form of great inundations, or true 
snbterranean lahes, are well adapted to give very approximo- 
tive indicatl4»8 wi^ reference to the object in view. The obser- 
vaUons of this description generally lead to results lower than 

' tlaa mean teuperatuie is approximativei and urobablj a maxitfmii. 
Knowing the placM, \ have oqnciuded it from the fallowing data : Mean teni' 
peratiu« of Zurich, 47'.8, fcr gii years, Escher and Wahtpnberg j ditto of 
Cmtc, 48°.ff, for tour jears, Salis and Wafalenberg ; ditto of Geneva, 40*.3 

The other means ef mj four tables are those vhich the autfaora of l^e ex- 
perimenta have indibated. I shall speak of their merit afterwardi. 

, . . '^ _ Codglf 
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the proper temperature of the rock dtuated at the name level, 
unless the mass of water is of great depth, for then the surface 
of the fluid might manifest a heat which would belong to a 
lower level. In all cases, the markings that have been collect- 
ed make a suffidwt approach to accuracy, to render it indispen- 
sable to inquire what are the numbers that express the increase 
of EiibterrsAeaD temperature which may be deduced from them. 
Of this the following table, containing the results of nine obser- 
vations made in Brittany, Saxony, and England, apprises us. 

TABLE of Obtervaiions viade on the Temperature <^the Wa- 
ter ^ great Inuvdaliotis in Mines. 



I>ttt>o(Ot«T>tl0M. 


MINKS. 


IHpth. 


Tonp. 


T«Dp.O« 


1 


Mr Fox, 
Published in 1832. 

Saxqmt. 
End of winter 1803. 

Butt AM T. 
Daubuisson, 
Sth Sept. 1806. 


rCopperMlneof NorUi> 
Huel Viipn (inun. 
dation very deep), 

Do. ofNaegileB (iounda- 
tion very deep), . 

I>o.of Gweniutp (inUD- 
daUomaO feet deep), 

MloeofTlDtangODUD. 
datioD nearly drairn 
off,only 68 feet deep). 

Copper Mine of Huel- 
Afaid Cinundation 
drawing ofi; not more 
than 180 feet deep). 

Copper and Tin Mine' 
of Tincroft (inunda- 
tion diawing ofi; not 
morethanOSft deep). 

United Mines Tin 
Mines (inundation 180 
I feetdeep), . . . 

fLead and SUver Minea-\ 
1 of Junghohe Birke | 
1 (inundation 118 feet i 

fDaofHuekoel(inun-> 
1 dation SSfeet deep), J 


234.3 
G28.2 
600.4 
643.1 

768.6 

76&e 

1080-7 

1044.0 
78(k9 


60.t 

67.9 
60.1 
63.5 

60.1 

63.0 

eai 

63.0 
06.8 


80 
SO 
50 

ao- 

60 
BO 
GO 

46.4 


23.2, 
66.8 
69,4 
47.6 

74.0 

G&3 

S6.9 

62;7 
6A.8 



According to this table, the depth, corresponding to the in- 
crease of 1° Fahr. of heat, would be, in round numbers, as fol- 
lows : By seven observadons, made in seven mines of Cornwall, 
from 75 to 23 feet, mean 58 feet ; by one observation in a mine 
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«r Saxony, 63 feet ; and by one observation at Huelgoet, 
56 feet. 

The simple comparison of the numencal results of the three 
preceding tables, will be sufficient to shew the imperfect nature 
of the meiuis of experiment that have been employed. Thus, 
for example, the expressions of the increase of heat which have 
been found in the same mine, present variations whose extent 
infinitely surpasses that which might be admitted as resulting 
from anmnalies arising from particular circumstances of the 
rock, or from the little inaccuracies to which observatJons of 
this kind are liable. But the approximative consequences whit^h 
one is authorised to draw from the experiments, taken together, 
do not the less subsist Moreover, the inequality of the results 
in dtfierent countries is striking, and appears to me to consti- 
tute an entirely new consideration, to which I shall have occa- 
aon to revert 

I now come to examine the experiments which have been 
made by methods more direct than those whose results have jnst 
been discussed. Their object has been to lake the temperature 
of the rock directly, at each of the levels where they have been 
made. Their number is not considerable, there being only the 
following : 

1^, In two mines of Saxony, those of Bcsdiert Gluck and 
Alte Hoffnung Gotes, M. de Trebra placed stationary thermo- 
tneters in galleries, situated at different levels, which were at a 
distance from works in activity, in vhieit there was little circu- 
lation of air, and where peof^e seldom passed with lights. £ach 
thermometer was incloBed in a niche, glazed on the fpre part, 
and, moreover, craituued in a glass tube ; the ball was immersed 
in a cavity, wrought directly in the rock. A wooden door co- 
vered, the glass, and was only opened when the indications were 
to be observed. The observations were continued for a long 
time; and in one of the mines they were repeated so often as 
three times a^y for two years. They were confided to the 
working master-miners (maitres tnineurs de service), and veri- 
£ed from time to time by superior officers. This system is evi- 
dently better than thosp of which we have spoken, but it is not 
unobjectionable. In mines so old, so frequented, so perfectly 
aired, tuk those in question, the temperature of the walls of a 
gallery which has not ceased to communicate with the rest of 
the works, has had time to recdvo great modifications. The 
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mine of Beschert Gluck, for example, has been open fot- two 
centuries; at the period when the experiments were made, there 
were constantly iii it neaiiy 200 workmen and 200 lights du- 
nlig five days in the week, and this stale 6f things had fexisttid 
for about thirty years. Thus, therefore, although the thermo- 
meters were invariable in the difTerent pcunte, at least according 
to M- de Trebra's assertion, there is Very little probability that 
the experiments precisely indicated the original tetnperatute of 
die rock at each level of observation. If we consider the great 
extent of the works, the eiionnous magnitude <^ the excavations, 
the abundance of water, and al) the other accessory drcDin- 
Btances, we shall be induced to regard the markings ooltected as 
b^ing beneath (he original tempeffiture which it is our object to 
discover. The results are consigned in the table which we shall 
, presently give. 

2d, In a mine of Cornwall, that called United Mines, the 
temperature of the rock of two galleries, whi£h were inmidated 
for two days, was taken ; and, for this purpose, the themiome- 
ter was sunk several int^es in (he earthy matters forming the 
floor of these galleries. It is evident that this experiment, 
mode in a cuiwry manner, involves several sorts of uncertainty. 
In all probability, the temperature observed represents the ori- 
ginal temperature of tlie level At which it was made only ap- 
proximat^y. Previous to the inundation, the rock had already 
a temperature compounded in the ratio of all the causes which 
had acted upon it from the opening of the galleries. After (be 
inundation, the presence of the water necessarily produced some 
modification, fot it is almost impossible that it bad arrived witli 
a temperature equal to that of the works which it filled. In 
supportof these condderationa, I shall mention tiie results of the 
following expoiments. 

At the Bavin mine, near Carmeaux, in the lower stage of 
which I have already spoken, at 56 feet from the slope (taille), 
the thermometer sunk about 8 inches in the humid and beaten 
rubbish which formed the fioor of the gidlery, marked 4°.7 more 
than the temperature proper to that level. Operating in the 
same manner in more distant parts, I found 5", and up to 5°6 
of difiWence equally in excess. I should probably have bad 
smaller diflereac«s, or even differracee of a oontrary nature, if, 
in f^ce of observing in autumn, I had <^>erated at Ae end of 
winter, and after o(»ttinued firosts. - 
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There is, tbererore, reason to cooler experiments of this 
Ju.nd as very ioaccurate. I only adduce the results which are 
con^gned in the fiJlowing talile, as approximations which it 
Diay be useful to take into consideration. 

3d, LastJy, in another mine in Cornwall, that of Dalcoath, a 
thermometer was k^ Jbr eighteen months, sunk to the depth 
of S feet S inches in the rock (^ a gallery. I hare not been able 
to pnocure the detail of this imp(N-tant experiment; but, it is to 
be presumed, that 90 zealous an observer as Mr Fox, who ia- 
atituted it, would have bestowed the necessary puns upon it. 
At the same time, unless the bottom of a gallery was chosen, 
and unless the experiment was made, not only at a distance fran 
wftfkfi in activity, but also from all old works, there wilt be 
r^ncft of uncertainly. There is, therefore, no absolute d&. 
pendence upon the accuracy of ^e result, although we cannot 
lefiue to admit it as highly approximative. I consign the indi. 
cation afforded by this experiment in the following table, which 
contains all that relates to experiments made in the rock of the 
excavations. This taUe contains nine results obtuned in Sax- 
ony and Cornwall. 

TABLE of ObaervaHons made on ike Temperature ofihe Bode 
in Mines. 



I mi 



I oftha otOm 



m 



Mr Fox, 
Published in 1«1, 



t. i 



ofBcflcheitGIBil, 



) Copper Mine, called ( 
1 Tlie United Mine*, ) 

TMrdimdt^ObttnaAiiu. 



858.0 


09.0 


4a.« 
46.4 


«7.7 


23&9 
561.9 
879.9 
1246.4 


47.7a 
65.06 
5B.0 
6i74 


46.4 

46.4 
46.4 
46.4 


174.7 
63.7 

604 
«4^ 


1141.8 
IM0.8 


87.M 
87.88 


60 


30.S 
31.1 

54.0 




D,a,l,z.d b 


Goc 


>xir 



40 M. L. Cordier, Exammation qfreeent ExperimenU 

According to this table, the depth, con-esponding to the in- 
crease of 1° Fahr. of heat, will, he ifi round numbers as follows : 
By two series of observationa made durii^ two years, ia two 
points of the mine of Beachert Gluck, from 101 to 68 feet, mesD 
84 feel; by four series of observations made in 1815, in four 
points of the mineof Alte Hoffhung Gotes, from 175 to 64 feet, 
mean 93 f^t ; by two obseirations made cursorily in the United 
Mines, 81 feet ; and by a series of observations which lasted 18 
months, in a part of the Dolcoath mine, 54 feet 

If we compare these numerical results with those previously 
obtained, it will be seen that they lead to nearly the same cod. 
sequences. I shall therefore blend them in the conclusioat 
which are to be deduced from all that I have hitherto stated. 

But before resuming these conclusions, I must briefly state 
several important considerations which may influence the judg^ 
ment that is to be formed respecting the merit of tJie experiments 
which have been discussed. 

First Consideration.— \t is not sufficiently known Uiat ther- 
mometers are almost always in some degree deficient in accuracy, 
even wlien they come from the best artiste. In the first place, 
frran the inadvertence of the manufacturer, the scale may have 
been placed a little too high or too low. I have an kistrument 
of this kind, in which the zero of the scale was originaUy 0.3 
beneath the freezing point. In the second place, from the ef- 
fect of very small inequalities in the bore of the tubes, diflerences 
,of three or four tenths are very common in the progress of two 
instruments regarded as tolerably good. I have often seen 
greater variations. Lastly, through a vice inherent in the in- 
strument, in proportion as it becomes old, the mercury keeps 
higher than it ought to do, to correspond with the indications of 
the scale, and this elevation, which is attributed to a slow eaa- 
traction of the bulb, may sometimes exceed a degree. 

In making experiments on the subject which at present occu- 
pies our attention, the first care of the observers should be to 
verify the accuracy of the thermometers imder these different 
pcHnts of view ; and the second to ^ve an account of the verifi- 
cations. Unfortmiately, the latter consideration has been ne- 
glected by all olKervers; so that, although it is to be pre- 

L ,;<,i:..,G00gIc' 
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sumed that the Terifications have been made, there is no cer- 
tUDty with respect to them. 

Seamd Consideration. — The increase c^ the subterranean 
. temperature is calculated by comparing the results of experi- 
ments made in deep pUces either with the results obtained at a 
higher level, or with the mean temperature of the country, 
wliich is preferable. In the latter case, the accuracy of the com. 
parison is wly perfect when the^mean temperature in questioa 
js predsely known. Now, with the exception of the experi- 
ments of tiie Paris Observatory, I do not believe tliat the means 
>vhich I have employed above, can be depended upon as ctRrect 
to within half a d^ree on either side. 

Third Oonsideratian. — Doubts may be entertained regarding 
the absolute depth of the points at which most of the obs^ra- 
tions have been made. It appears probable, that almost all 
the observers have referred this depth to the plane in which 
the entrance of the shaft nearest the stations is situated. If 
they had taken pains to determine, by rigorous operations, the 
distance compiiBed. between each station and the point of the 
upper surface of the rock situated in the same vertical hne, they 
would not have failed to mention it. Now, as the shafu are sel. 
dom opened on heights, it is to be presumed that most of the 
depths as^gned are too small, and that, coasequently, taking 
this cause alone into con«deraUon, the augmentations of tempera, 
ture which might be deduced from them would be too great. 

The influence of this cause of inaccuracy is so much the less, 
the deeper the places are in which experiments are made ; and 
this observation is equally applicable to the two other causes 
winch we have examined. 

Fourth ConaidercUion. — AU the statements collected respect- 
ing the temperature of fresh water springs, of artifiaal spoudng 
fountuns, of currents of water su^ciently large to turn machi- 
nery at their origin, such as the river Isle, near Vaucluse, imd 
the Touve, neat Angouleme, concur to prove the increase of 
subterranean heat. The only exception which I know is, when 
the spnngs are overlooked by high mountaias, on which a great 
quantity of snow annually melts. It is to this case of excep- 
tion that the two following facts refer, which were observedby 
Saussure, the first in the month of August 1789, the other on 
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the 4di of August 179% *. A streua of water, capaUe at its 
source of turning a mill, and which is situaied near Maciw- 
Daga, at the bottom of the great snowy amphitheatre of Mount 
Rosa, marked only 88° 7* F. hy the tharmometer. Lai^ 
t^ngs flowuig at the foot oS a great hmeetone chain, about fifiO 
metres abovt the tea, at the bottan of the valley of the Arre, 
near Sall^Khe in Savoy, mariced 46° 9 F. 

To tiiese facts I shall add the following, which is more re- 
maiiable. The beautiful fountuns oE Medouze, situated in tfae 
High Pyrenees, near Bagneres de Bigorre, at the entruice of the 
VaHey of Campan, and at the very level of tile bottom of that 
celebrated valley, produce a rapid stream of water, which, at it« 
source, turns three mills in a space of SOO yards. On the SSd 
September 18SS, at ten in the morning, I found their tempe- 
rature S0° f ; that is to say, about 7° below the meui tem- 
perature of the bottom of the valley. The strong current of air 
which issued with the water was of the same temperature. 

Anomalies of this kind are easily expliuned from loc^ circum- 
stances. No plaunble objection can result from th^n, against 
the general inference to be drawn from the heat of all tfae freth 
water springs, and all the currents c^ water coming from the in- 
terior of the earth. 

FJ/3A and Last Consideration. — ^Fonneriy, i^en mineralogy 
was limited to the study of some rare and sparkting substances, 
pyrites were everywhere seen, even in lavas, although these pto- 
cluctioQs were completely destitute cf th&n, and it was imaghied 
that seva^ pKa.t phenomena, depending upon the ctmttitulioa 
of the earth, could be accounted for by suppoung Bubtammeaa 
l^tnentationB produced by the decomponl^on of these pyrites. 
These two kinds of pr^udices are now properly discredited, at 
least among those who are acquainted with the fiill progress of 
geology. In fact, pyrites are infinitely less abundant than baa 
been supposed, especially in masses ^ any extent They are 
for ever unalterable, so long as they remain enveloped in the 
rocks which contain them. Placed in the most fsvounfate dr. 
cumstances, two of the three spedes of pyrites that faaive bees 
discovered are permanent, or are only decomposed with ^extreme 
c^colty. Onespedesonly, radiated pyrites, is capali^of bong 
■ Vojigea dana lea AIpe*, sect. 1403 and SSO. 
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rftjadly decomposed ; but for this certuD circumstances are re- 
quired, arid these drcumstances are alWftys the production of 
art, excepting in some natural cases, so rare aWd limits, that 
they may be entirely kept out of tag^t. Beftffe pyritjc masses 
of this kind are greatly altered, they require to be Crumbled na- 
turally, or reduced to fragtneotB ; for decomposition acts only in 
the ratio of tlie Burfeces. It is fartiter necessary that the cavi- 
ties which inclose it, or that the nlbbish in which it is contained, 
be not too much or too little moistened, and tbat the circulation 
of air be not too active, otherwise the alteration is very slow, 
and then there is no sensible disengagement of heat. I shall 
mention a remarkable example illustrative of this Bi^ject 

The coal miftes of St George Lavencai, in die department <rf 
the Aveyron, conwats of horizontal beds half a ywA thick at 
the most, and wt^h are worked by galleries opening toward the 
upper part of the dechvity, which borders to the west the im- 
mense limestwie fJatform of Lanac in which th^ are situ- 
ated. The roof and floor of each bed are formed of a Utumi- 
noua and pyritous sdiist, whidt was extensiTely worked, when 
the price of copperas attd alum was much higbftr ^an at ^n- 
sent. The slate was allowed in a great measure to effioresoe & 
the mine bef(n« it was extracted. I Tinted these mines 
long ago, KoA remarked no extraotdinary elevation cX tem- 
perature in them. I returned on the Sth November 1888. 
The works extended very far into the body of the mouB- 
tiun, and tlreir dryness was rHnittkable ; the galleries, ac- 
cording to the custom of the country, were only hi^ enough 
to allow the miner to work en his ^de, and drag out the car- 
riage looded with the combustUile by creepng. They were very 
tortuous and frequently contracted. The air drculated wery im- 
perfectly, and m a very imperc^tibJe manner. The pyritous 
date was every where in decomposition, whether at the surfiue 
of the excavationB, or amongst the numerous he^ t^ rubbish. 
Yet the temperature (^ the air in the works nowhere exceeded 
tSH- Now, it is to be remarked, that the external air was then 
at f77°6, and that I experimented between two and Uvee m die 
iHXin. 

In general it is the case, that the ctrtMimstaoces adapted to 
jHoduce any remarkable degree of heat, by the dectnapodtiim 

. c;oosic 
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of the radiated iron pyrites in mines, are tar from being of 
frequent occurrence, and that when thej dooccur, it is but rarely 
thattbey act on great masses. There is nothing, besides, more 
easy todis(»ver and detenmnetbaneffectsof thisltind ; the rock 
crumbles, and is resolved into earth or gravel ; saline efflores- 
cences manifest themselves in great abundance ; the waters be- 
come strongly vitriolic, and their circulation gives rise to vari- 
ous inconveniences, against which the miner has to provide ; 
las^, in however small a degree a mass of rubbish or broken 
down rocks happens to assume a temperature superior to that of 
the surrounding works, there is none of the workmen that does 
not perceive it. 

Thus, for example, when I descended into the mines of 
Decise on the 1st September 18S5, my questions respecting the 
matter in question, were prevented by pointing out to me a por- 
tion of the old works, at a great distance from that in which I 
made the experiments, of which I have given an account, where 
the miners wrou^t stark naked. The cut was in the midst of 
an old mass of coal, having in its centre a heap of rubbish that 
had long been heated. To the hand the surface of the cut 
wluch had just been laid bare felt wannish. With the thermo- 
meter, the interior of the coal marked 80°6, that is to say 14°4 
more' than the proper heat which the rock should have presented 
at this level. The lur which circulated with difficulty in this 
small work, indicated 82°4. 

I shall conclude what it was necessary to state on this sub- 
ject, by remarking that part of the observations which we have 
discussed, were made in excavations where there were no pyrites, 
or in mines where it existed in so small quantity or was so in- 
capable of deoHnposition, that it may be overlooked. This re- 
mark necessarily applies to the conduits of such diversified na- 
ture, in which the waters that filtrate in mines, and even in 
general those of superfi<nal springs, acquire their temperature. 
With regard to mines in which there exists pyrites in any con- 
siderable quantity, the observers assured themselves that no in- 
fluence could result from it upon the lemperature of the exra- 
vations in which they experimented. The character of the ob- 
servers can leave no doubt on this subject, and their testimony , 
is in hsmiony with what we have just stated. 

_ V,z<,i:,.,G00gIf 
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We shall now sum up the coneequences that may be drawa 
from the first part of our iuvestigatjon. 

1^, If we except a certain number of obaervaticns as pre- 
senting too much uncert^nty, all the rest announce in a more 
or less positive manner, that there exists a remarkable ^crease 
of temperature proceeding from the surface of the earth towards 
the interior. It was therefore with reason that this increase 
was admitted. 

S<2, The results obtained at the Observatory of Paris are the 
only ones from which a numerical expression of the law which 
this increase follows may be deduced with certainty. This ex- 
presuon carries lo SI feet, the depth which corresponds to the 
increase of 1° Fahr. of subterranean heat, and, as we cursorily 
mendon, there results from this that the temperature of boiling 
water would only be 8S1S feet, or one and a-half miles Eng- 
lish, under Pacis). 

8i2, Of all the other results, only a small number furnish nu- 
merical expressions sufficiently approximative of the law in ques- 
tion to be admitted. These expressions vary from 104 to S4feet 
for 1° Fahr. of increase; their mean announces in general a 
more rapid increase than that hitherto admitted. Their testi- 
mony has so much the more weight, that they comprise tlie pro- 
ducts of several series of sedentary observations. 

^h. Lastly, in grouinng by countries all the results admissi- 
ble in whatever degree, I am led to present a new and important 
idea, which i^ that the differences between the results collected 
in the same place, do not depend solely upon the imperfect na- 
ture of the experiments, but also upon a certain irregularity in 
the distribution of the subterranean heat in different countries. 

Thus the observations that have hitherto been published pos- 
sess a real merit, an effective and incontestible value ; but it is 
also evident that they leave much to be desired in cert^n re- 
spects. In this state of things, as the number is of less import, 
ance than the choice and accuracy of the experiments, I trust 
that those in which I have engaged, and of which I shall give 
an account, will be useful, were it only as first steps in this im- 
portant investigation *._ 

* We hope to find room for Cordier's ova experJDiaits in our next Num- 
ber.— Edit. 
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Descriptions of Columella, Tovana, and Francoa ; wUh Ss- 
7nark3 on their Affinities. By Mr Datid Don, Librarian 
of the Linoean Society, Member of the Imperial Academy 
Naturae Curiosorum, of the Bojal Botanical Society of-Ra- 
tisbon, and of the Wemerian Society of Edinburgh, &o. 
Communicated by the Author. 

X HESK genera were established many years ago, but, from 
the imperfect nature of the descriptions published of them, th^ 
affinities have remained hitherto undiscovered, and tbe real iia>- 
ture and structure of several of their parts (rf fructification have 
been either wholly overlooked, or but partially understood. The 
object of this communication, therefore, is to g^ve con^ilete de- 
scriptions, and to pcnnt out the distinguishing characteristics of 
these genera, with a view to determining the stations they seve- 
rally occupy in the Natural System. In the accomphsbment 
oi this abject, tbe extensive collections of the authors of the 
Flora Perumona, now composing part of the Lambertian Her- 
bariuqi, have been of essential service, as they contain oumwrous 
qiecimens of CcHumeOia and Tovaria, two genera first proposed 
in the above-mentioned work. 

It is a just observation, that the ascertaining the true chanic- 
ters and affinities of genera already established, is much more 
important to the advancement of acieuce, than the addition of 
new cmes, at least where these do not develope any very impcwt- 
ant modifications of structure. The genus first in order is Coiu- 
meJUa, of which I shall now proceed to give a detailed desoip- 



S^ Linn. DIANDBIA HONOGYNIA. 
OrL JVol. COLUHELLIEX, noNt. 
Coi.visshl.11^ Jttfu: et Pomn,— Uluxij^ Juu. 
CalgM monophjtliu, turblnato-tubulslUB, adnatua, iBvirtr andpiti-comprewuB i 
limit perrirtente, 6-Iobo : tennifi gubiequallbua. ConUa aummo tubo c*lj- 
di liuerta, rotata, Unibo SJobo, coDcava : MAi Kquallbui, rotundatii, in- 
t^errimli, reBtivatione convoluto-imhricatis, csljclnis ladaiis altemauti- 
bua. SftnirfnaS, corollcfeodincramatKijiserta,anguliBcalyciBonpo»iUt 
fiammOa breviaaima, dllatata, complanatai anAera triplld modo blcniref, 
replicate 1 (hinc trilobate depkUe in FL Perwi. Gen. t I.) loeubu unlcus- 
tantim, per onmes convolutlonea continuatua 1 aaguatlganius, cartUist- 
nena, flaniit lon^tudinaU dehiaceUB. PoBm angulatutn, reaiBafuiii. ^- 
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tinn lofenuoi bilocutore : pdhJu iodeEbiitis. S^/lai decllnatu^ coniUii bre- 
TioT, coai[;reBsus, leviter lulcattis, diuco cnisso, lamoso impo^itus. Stigma 
dilatatum, aubi^Bpltatum, Bupri conveium, obsoleU crudstmBulcatum. 
Caftuia turbinaU, Ugnon, Hlocuhiis, bivalvis, caljrds tuba arcti connoto, 
gusdemque ladniis cum disco perigyiw wtfonaU, apice riml cruciatim de. 
hitcens : loculu polyapermie : mhia apice Lifidis. DiaaejaToentum comprea- 
■loni peduneuli cmtrarium, cnusum, coriaceum, e (hiplici UminiL BolubiU 
capBuln parietia iatrofleiil conatitutum, lubis murine Interlore retlexiii, el 
fn utnique locolo pronis, plkcentifeiis, meitio hinc aolutum. Stwina aA- 
■cendentia, obovata, cnmpressa, nargine obtiuo Incntssata, badia : vnAUico 
borilni : IMa Blmplex, craua, corUccft, IssviaBDia, xpice callositate nltidi 
flilrft notata : aSitimm camosum, luteaceni. Emiryo erectug, axills, lac- 
teuB i cotgledimn ovalea^ obtusip : radiaila cylindracea, recta, cotyledonibus 
longior, infeni, centripeta. Plaiwidu lucoiwpicua. ^ 

Aiborea o. fruticea (Peniviani) /rondon, attHpertrireniei. I'olia appeaiia, peKa. 
lala, integra. Flores terminaiea, breoiaitni peittwiiiaii, hit». FeduDcuU 
ion Ubmcteoti. 

1. C. oHonga, folib oblongis venosia spice dentatis, floribus co- 
rymbosiB. 

Columellla ublonga, Sm it Paeon, Fl Penat. L p. 2& U 8. £ a. — SyaL I 
p. 8.—Vahl, Entun. L p. 300— Ann. rl Selmlt. Sytt. L p. 270, — Spraig, 
Syl. i. p. B9. 

C arborescena. Pen. ^pt. i. p. la 

KoMaf in PeniTle aylvia ad POlao. Svixet Paeon, fj, {V. s-inHerb. 

Arbor habitu Kalniia, 4.orcxaliB et ultri, TamoBuaima, frondosa, coitice dedduo. 
RairtuU oppoaiti, post lapsum foliorum nodosi, sericeO'pubesceDtes : inter. 
TVxSit compreeds. Folia decuaiato-oppoaita, elilptico-oblonga, inequilatera 
(latere exteriore lo^'ore !} apic« tubercuLato-dentata, baii attemiats, Bupift 
nuda, viiidia, nitidissima, aubtiis tenuiaaimd sericea, inda glauca, cosli pto- 
nrineDte veoUi^ue obbqud arcuatis, manifest^ j'eticulatU, pollicaria v. bi- 
poUicBTla. PeHoR angusti, aabtlia carinati, fer^ aemiuDcialea. Coryubtu 
ibllosuB, multiflorua. Peibnieuii caljce brerioree. Segtmenta on/jetna laa- 
ceolata, int^gerdma, subtAa sencea, apice mucronulo comeo muoita. Co- 
nlla lutea. 

S. C. oboeata, tomentoaa ; foliis obovatis mucronulatis int^er- 
rimu aveiiiiB, floribus aubsolitariis. 

ColumelHa obovala, Ridx el Panon, FL Fame. i. p. S& t. 12. £ h.—Smt. L 
p. 9.— FaW, fnwn. i. p. 300 — iton. et SehuU. SgA i. p. »7a— Awn* 

C frutescens, Pen. Sgti. i, p, 18. 

HaUlat in collibui aridie ad oppidum Tanoa Fsnivianoniin. Huir et Pa- 
tkm. fj. {V. 8. in Herb. limb.) 

Frvtt* &de Leplmpermi, ramosasiDiua, O-pedalls. BamuS nodod, pube lucaui 
po^ateate, demim nigricante, coploai Tertftlt iotenudiu teretiuMuUs. 
Folia cDD&rta, decussato-mipanta, obovata, nmcnniBlata, int^en'inia, co. 
riacea, bari attenuata, auprt nuda, Inti yliidia, niUdJadma, avenia, subtia 
copitNi tonuntosB, cooU promlnente carinata, Tenia inconsptcuu, quartum 
T. dimidluin polUds longitudine lequantia. Petiell baal in anniiluni Tigi- 
naatem connati, brevisaimi, vix i folila distlncti. Fiertt diapersi, in «^e 
raaukirum lolitarU, rai4 geminl v. temi, breviadnri pedlceilati, minorea. 
Pedieetti baai bilwacteatL Cdypfi UuMa ovatte, obtune. CoroBa lutea, 
limbo plsniaaculD. 
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S. C. tericea, foliis oblongis integerrimia sabt^a sericeia, pedun- 
culJB tenntniilibuB bi- aut trifloria. — Kuntk, in H. et B- Nov. Gen, el 

iSp. Pi. ii. p. S88 5^11. ii p. 139. — Spreng. Si/st. i. p. 89. 

Habitat in sjlvis provindse Quitensis. Humboldt tt Bonphnd. f;. 
Arbor tiioTgj'Blll : mmu oppositia, fragilibus, teretibuB ; junieribuM obsoleU te- 
tragonia, Bericeo-pubescentibus. Folia oppodta, breviUr petiolsta, con- 
ferU, obLoDf^ obtuta, brerisumd mucronua, best in petioluin uiffuBtat*, 
iotegerrima, venoBa, coriacea, supri gbibra, viridia et mtida, BubtuB albo- 
serlcea, subpollicuiB, 5-6 lineai bita. PadtmeuU terminaleB, nr' '-' ~~' 



Semina ovata, complanatB. — Kunih, in 

Obi. — Planta mlhi pronus ignota, et ut ex descriptiaiiuni comparstione 
■conjectaii licet, specieBvidetur dlBtincti-igima. Genua Menodorce geneiivaldd 
jJBne, cuj'iis senericua charactn' sequens est : CiJyi ovario adhiErens, campa' 
nuUtuB: AmM multi- (10-11-) partito, laciniis BubulatiB. Curotfa monopetala, 
tubo brevissimo, fauce intils tuIoeil : fini£o concavo, S-S-paitito, lobiB ovads, 
acuminatia, lestlTBtione conrolutis. Slamina 2, fauri inserta : ^tamtitla capil- 
laiia, glabra : arU/ura bilucularea, safittatse, erectEe, apice mueronulatffi : lo- 
rtiftt parallelis, riml longitudinali dehiscentibus, baai produetis in iobia 2, hre- 
TiBaimis, obtuais, subdivaricatia, aupemi confluentibua. Ovarium inferum, bU 
loculare : tivuiit indefinitia. Slglui declioatua, iilifoniiu, tenuis, glaber, co- 
rolla loni^or. Siigtna tnincatum, pniinosum. Capiala tubo caljcia cimnata, 
bilocularlB, aepticidtMlehiBcens, poljapenna. Herba multlcaulls, foliia opposi< 
tia, integria, iioiibuB aolitariis, pedunculatis, tlavis. 

OAs.-— Si floratia int^umenta Mogorii et Menodorae companiiitur, uti et 
capaula Columellice, Nyclanthis atque Syringie j si prEcterei corollie Eestivatio 
in Coluniellis. et Meni>doi^ earundem etamiaum numerua, oyulnrum placeU' 
tatio, et seminum fabrica atiiue folionim situa perpenilantur, arctissima etsum 
cum Janaineia affinitas fkcilii^a patebit : aed cum heecce geucnt nulli naturali 
OTtlini bucusque ab auctoribua institulo apte adjungi possint, rectiila visum 
ftlit novum atabllire ontln^bi ColtiTaellearani nomine iuaigtiitum ; qui a Jasnii- 
neis diatinguitur ofario caljci ailhsrente ; disco perig^no ; atigmate indiviBo ; 
capeufi loculis poljaperoiit. 

That ColumeUia and Merwdora are intimately allied, a com- 
parison of the pans of fructiticatioD clearly proves, although 
they differ somewhat in habit, the one being herbaceous, and 
the other arborescent. M. Bonpland {P/. JEqu. ii. p. 99.) ap- 
pears to me to have approached near the truth, when he referred 
Menodora to the JasmmetB ; but both he and M. Kunth have 
overlooked its close affinity to CdumeUia ; for the latter has 
placed Menodora in AcanOtacecBy and ColumeUia among the 
ScraphularifKB i and Sprenge), in his Systema VegetaMlium, 
has referred this last to Gesnerece. They correspond with the 
Jaamineee in the structure and {estivation of their corolla, in 
their biloeular ovarium, and erect ovula ; and they agree both 
with them and Syringa in the structure and dehiscence of their 
capsule. A comparison of the c«nx>lla and calyx of Merwdora 
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with those species of Jtummum, wherein U>e number of seg- 
ments is also indetermiiiate, will display mote clearly the inti- 
mate aflinity existing between these two families. They differ, 
however, essentially from Jasmines, by having an adherent ova- 
rium, by the presence of a pcrigynous disk, by the undivided 
stigma, and lastly, by having an inferior capsule, with polysper- 
mous cells. The imbricate estivation of their corolla, an adhe- 
rwit ovarium, with erect ovula, the presence of a perigynous 
d^isk, and a capsule with polyspermous cells, are characters sufli- 
den tly numerous and important to prevent their being ever con- 
founded with the Oldtue, and to establish them as an osculant 
group between that family and Jas%tAne<B, and to which the 
name of CdumeUiea may be given. I was at first disposed to 
regard the singular structure of the anthers in ColumelUa, as 
arising from the confluence of two stamina ; but the uninterrupt- 
ed continuation of the cell throughout the various convolutions, 
^id aa examination of the anthers in Mmodara, prove these 
organs in Ccduvuliut to be only simple. But the CohimeUiea 
appear to be nearly related also to Haleaia, which constitutes 
the rudiments of another small group, forming the connecting 
link between Oleina and Ebenacea. This group, which I have 
named HaUsiacecB, and which is widely different from St^a- ■ 
aiuE, are principally distinguished from Colum^iece by the in- 
definite number of their stamina, and their simple stigma. 

TO V ARIA, Aou el Pavoa. 
Sftt. Lttm. OCTANDRIA MONOGYNIA— AToi. Or* CAPPAKIDE*. 

Ca/|iz pleruinque O-phjUus (rariAs 6, 7, v. S-jihyllus), patent, dcciduus : fiHoSt , 
orato-lADcealatis. Ptiala tbliolis cal^cinU cutnero Kqualia, et altema, 
disco elevBto, canioso, tubcrculato inwrta, oborat*, S-nervia, venii dis- 
tinctia : laupiibta dense pspiUoeo barbatU. Slamma tot quot petala, Us- 
demque altema, et disco nugis *d interims iuierta i ^tnmia nibuleta, 
in&iTii pilia nmplicibus copiosc omata : aaOiera introrae, bilaculiroi, 
baai insertee, {nimoin erectis, dembn m^turescentea incumb^tes, et aepi 
quad extrorHe : iMutU pandlelia, batlbus ariutia, litsi^ lonsitudindi ae- 
■ biscoilibua : volnJu craanuaculia. Ovatium imilocuhre, bve, aptueri. 
cum, dlaco imporitum i onJw plurimia, parietaUbus. JI^Au breriiaiinuB, 
crasiua, teres, glaber. SOgna S-bbum, lobis tubeicutUamubu*, primiUn 
cramlventibuB, fnibtAa aulcatig, bine cupulatum, luini GDncaTum, 6-lt>nil- 
cituin, copiori pspiUooo-pubemm, disco umbiliistum. Bacca globoaa, uni- 
locularis, cnUtacea, atyln pertiatente coronata, disco eleTato impoaita, Intis 
pulpi eucculentft omnind repleta, neirvia stigmatiB lobia numero Kqualibua 
peragrata^ irr^ularit^r rumpens, polyapenna. Smmta Qumerongmna, lim- 
plid gyro codueata, in pulpata iddi^antia : latta duplJex ( ealenar cniata. 
cea, bidia, minute punctata ; tnttriar membnnaeea, dlaphaua, alba, cellu- 

OCTOBER — DECEUBBK 1828. D 
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tarii, apice obakzl mlnutl, fiucft, prominuU notetA i aHumtn nullinn. Bm- 
brgo curvatuB, semini coa&TmiB, luteua : cotf/ledona semicjUndiicse, ob' 
tuae : mficniU his pauld lon^ore crasiioieque, teretii obtusliHitDlL, Tigli, 
uinbilko lateralittr spproximatL 
Herha (Peruviana^ annua, nirnu, ^fain-. CauUs MuAum, erectiu, raraanif. It- 
rti, lavii. Foha aAlmna, peHolala, eatSpalata, fcrnols : fbllolis fanceofafif, 
aowa'nadf, ini<igemini>, dm ottonuorif, tubtii paltbtwrihw, ixufd prmtinuJA, 
twnu pnrnarna anaoHa, reliotJaSm romtKumiu, 2-4.t»ieia(>Au», pellkm feri 
laHi! lateralibiu oUiguii; intannedio leHfAirt, tiAO^ilata. Petiolus <«*•■ 
(nucuAu, tuprd leviUr aauilictiialtu, ban bterattaim ,■ ettmaStme atomit r1- 
nufunffiis nainoaia adtperrua, uncialia v, biuncialia. Racemus UrminaRi, toH- 
tari%t, autliflonUt eermnu, ipUhamaut ; iructiferuH ftaduiua. Flam tparti 
'i, magniltiditit et facie Pyrolse uniflorBB tuMmilei. 



peiMeellati, j 
PedicellijO 



1. T. peuiJuK Ruui et Faeon, FL Perwi. iii. p. 73. t. ^m.—Syt- i. p- &fi- 
—Gen. p. 49. t. 8.— Powm, m Aa. Meil Malr. i. p. I9S. 

Habilal in Peruviie nemoribus inter Chmcbao et Fati, et in ChacahimasL 
Svbi et Paeon. 0. Floret Augusto et Septembri. (V. b. in Herb. 

Obs. — GeDUB &ci]e inter Capparideas locandum ; accedit MuriBoclte et Cra- 
tEevce fructha iotrtA et structuii ; Cleumi verd &cie, atque foliis camposltit ; 
stlgmate lohato Puwveraceis analogum ; semina omninA ut in Beae^ qiue, 
ut mihi videtur, meliils Capparideia aaaocianda. ResedK eenericum chioBC- 
terem hie Bubjungere placet : — Calyx eat 6-6-phyllua, peraatenB. PUala Xa- 
tidem, iiademque altema,,basi disco cucullatO'Orbicuian (ut fUamentis etiam 
accidit) margin e fimbriatu aucta, f^nobasi elevatee Insertai /aimn£ cuneatt, 
trifidi r. tripartiU, nunc rard (in K. Ddoro^) 11-partiU: fanruia (in R. oIM) U. 
nearibus, obtueis, tequalibus, vel (in R. odorat&) teretiuaculia, apice clsFalia, to- 
equalibua ! aut (in H. ^yteiim^) lateralibue acinadformlbus, intermedin dlsa- 
miti, filliunul, rect^ nunc antherifeTi ! Staniina, ut viduntur, definita (2 t. 
3 pro unic^uoijue petalo '.) aut (in R. alfi&) 12 v. 18 (in R. phyleurnd) : JUamenta 
teretia, gUbra, apic^ mucronata, infeme in tubulum, cujua apex ad latua aupe- 
rius in discum papillosum, margine laciniatum, fere petaloideum (in H.pAy- 
tewa& maximum) dilatatus, connata : anthera bilocularet, prima erecte, de. 
mJm incumbentes, nunc quasi eltrorste 1 tooirfu parallelia, hivalria, baai sdu- 
tis, cfcterilm connatia, suturii longitudlnali dehiscentibus ; vah»Uil exteriore ma. 
jore 1 OnoHum Irigonum v. telragonum, pedicellatum, uniluculare, pedicello 
baai filamentoruni cunnatL arete munita, apice (Jausum (utin K. phytBum&)ye\ 
(in H. aUi& et oduraA) semper foramine apertum : oadis confertia, duplici or- 
dlne Butuns angulus capauUe const ituentlbua, et stigmatibus altemia, msertia. 
Slfbia nullua. SUgmaZ-v. 4-lobum (recttus pistilla totidem conferruminata): 
iM» angulis orarii altemantibua et numero Kqualibus, cTHSsig, cruclatim patu- 
lia, cnmplicatig, quasi bivalvis, valvulis conniv^ntibus, apice dilatato-tninca- 
tis, paplloso-hiapidutis. Capsaia trignna v. tetragona, membranacea, intits 
vacua, nerviB atigmatis lobis numero lequalibua, iisdemque perpendiculaiibtia 
rectis, utrinque ratDOsisaiDiia,etcum suturis semini&ris reticulatlm couuexls 1 
Senuna ulnplici gj'ro cocbleata, sessilia, pendula, alba v. lutesceutis, dupbd 
online &lteniatiin, et abortu sparse digesta, umbilico parvo, obliqun, lateii 
auperiori sinils radieulie approximato ; testa extenar ciasaiuscula, Crustacea, 
punctis minutissimis in lineia elevatis copiose ornatat in^mur membranacea, 
diaphana : <^>taaea nullum. EnUtryo curratus, caviteti Heminis conJbrmis, 
teres, luteKens, basin versus pariim ancustior: calgledones semicjlindriac, 
contrario apjijicatte ; nuScala superior, cjlindracea, crasaa, basi obtuaissima, 
cotjledonibus Ecqualis, umbilico uppositti. 

Obs. — Stigma complicatum ctiam obtinet Delphinium, cujus anthers, ft- 
kmeota basi valde dilatata, ovarii struclura, atquc seminura placentatia cunt 
iisquK in llcscdiL descripainius cumparata, Uoscdaceariiin et llanilncubcea- 
- ruift analogisBi communstraut.. Capparideia etiam aflinisest Trept^ert oTdo, 
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pul caljce paUUa ungul c uUtia inEqiulibus BMoiiiltnuqiie ez albuminodB huk 
diniliB i Indi vera crudftria manMpeimiB, ovuUi soUtariig, aeminiuti fidiriiii, 
tblUs aUomto cxstipulatlB, et berhe sapore. 

The preceding descnption of Tovaria accords so well with 
ithe leading charactern of Capparidea, that the propriety of 
placing it in that family, must be generally admitted, and an 
interesting addition it proves, as it points out several imalt^es 
and ajfinitiea between Capparide/t and the neighbouring orders, 
not before indicated. It must be placed near to CratiEva and 
MorUonia, to both of which it approximates in the structure <^ 
its fruit ; but in habit it oome§ nearer to Cleome, and the struc- 
ture of its stigma shews at least an analogy, if not an affinity, to 
the Papaoeracea. In the form and structure of its seeds, it 
accords precasely with Reseda^ which I am still inclined to think 
with M. de Jus«eu might be, without much violence to natural 
affinities, again referred to Cappari^as. The CapparidnB, 
Reaedacete, CrmnfertB, Papaveracea, and Tr<^€BoUce, appear 
to constitute a grand natural class; and near to them, but at 
di^rent points, must be arranged the RantmcuiacetE, Poly- 
gale^ and BcUsamineie, — an arrangement which the many ana- 
lo^es md affinities «dsting between tiiese fanuhes i^^iear to 
justify. 

FRANCOA, Cm. 
SpLliTin. OCTANDRIA MONOGYNIA— Orrf. JVat QALACIN-E, fwWt 

Calyx -I-partitus, pe»iat«nB. Petala i\ ct\yc\m& s^metitia aiWma, qpathu- 
lata, decidua : fin-ru basi carinetis, mperai dtfl^M plnnatim^ue nunougd. 
mis. Stamhia 16; 8 fertHia, Iim^iora, tikmentis aubulatis y.seUc«s, apice 
Bcuminatis ; aUerrut castrsXa, oiayfaatiUt, obtusa, breviors et latum. An. 
■ thera cordalw, bilnculares, baii bikibee : jnv/u Bpice couflueutibus, sutuii 
mat^inali dehiscentibuK. Polleti iarinaceum. Ovarium obtuse tetr^onum, 
i.lt>ciilare, sulcis quatuor sejitis oppositia eiaratuiu : ovti&s numeroBissimis, 
adscendentibua. Stglm breriHsimus t. nnllus. SUgma 4-IobBm : loUt cias- 
M> dilstatia, obtasis, pruinosis, aeptia oppositio. Capsula tebsaona, au- 
gulis apice pautuUm pioductis, l.tuborculata, 4-locularis, l-valvig : looatit 
pmrnintnitiBuB, sutura foDgitu^mJi debisoentibtis, pol^spcmii i ooM* mc- 
oie tepti&ris. Ditupimenla e duptki laminii consiiUits, crusiaceo-meiiu 
branacea- Columella nulla. Semitut angulo loculorum interiori Insetto, ob- 
ffrato-obtonga, liiKeiceiitia, Isvia, mutica ; matara ooaittm vii^ 

HirtiEc (Chileosea) perennts, Mraula! pilis simplicibia, deciduit. Folia lgra4a, 
jeri SapL, refin^nn ^enota: lobls rofumjidit, Antofir; temunali nuunnoy 
atrdata, otttao, wKUito-4J«aM* : ileitttbus gianduli lemmiaiu. Flares ItrmU 
naiet, copiaii, qncolim roctfman. Fe^celli;, uni/tn^ ban braeleoli ItuuMlali, ^ 

L,.,l,z<,i:,.,G00gIf 
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1. F. appendieulala, acaulis; fgliis petiolads, racemo hxo secun- 
do, lacmiis caljrdnia lanceolatis acutis, stigmate lobia ovalibuB. 

Francos appendkulaU, Can- in ^nn. Sc. Nat. Matr. iv. p. 237- — Icon. vi. 

p. 76. t. 696. 
BaiiUtU in insoll San Carlo» de Cblloe. Ludoeieiu me. l/. 
Hsria acauliB, hlrsuta. Seapat subsim^x, teres, pedslis et ultri. Fa&a pe- 
tioUta, Ijmta, 4'po111cBiiiu Racerma laxua, Becundu& Fetaia dilute to> 
sea, macule saturatioTe ^rope unguem notata. FUammia aubulata, allei- 
nla aterilibus triple longiora. 



9, F. sonc/iifolia, caulescens ; foliis sessilibus, racemo laxo nu- 
fante, ladniis calydnis lanceolads acuminatis trtneTTiis, stigmate 
lobis orbiculatis. 

Francoa sonchifiilia, Cav. lam. L c- (in Oit.) 
Panke sondiifolia, WUld. Sp. PL ii. p. 487- 

Hai. in ChilL FeaUUe, EtAuHuUx. %. (V. s. in Herb. Lamb, ab 
Egcbacboltzio communicatum). 
Htrba caulescens, tripedalU, hirsuta. FaKa sesellia, Ijnta, utrinque villon, 
nunc demilm denudata, fi-pollicaria y. pedalia. RaoBmut Uius, apke nu- 
tans. Flore! secundi, cemui. Calgx copios^ villosus. PebJa spsthulata, 
retusa, llkcina, macuU oblou)^ vioUc^ prope unguem notata. FUamenta 
subulata, alt«mU aterilibus graclliaribus vii ter lanj^ora. SHgma 4-lobum : 
JoMi orbiculatis, crassis, disco pruinotis, maigiue revidutis, piim^ conui- 
ventibuB. 

S. F. ramottt, caulescelis ; foliis petiolatis, racemo spicato er«c- 
to, ladniis caljrdnis laiiceola(is obtuaia enerviis, stigmate lobis cu- 
neatis. 

Hob. in Chili ad Ssntl^o urbem. Caldcleugh. If. (V. a. in Herb. Lamb.) 
Cnufit tripedalia, erectus, ramosus, teres, hirsutua, ad basin dictum minorem 
crassitie fec^ cequans, fudiis minoribus, petjulatia aimplidbua, profundiika 
dentatls, hireutU omatus. Folia raiMiiaBa nondiiDi vidi. Raeemi erect!, 
spicatL Floret minores et copioaioces, arecti, undique verd. Petala ob. 
ovata, obtuaa. FUameata setacea, altemis sterilibua compUnatis obtud« 
quadnipU lan^ora. Slgiiu distinctus, at brevis^mus. Sii(/Bia 4-lobum : 
'joiu cuneatis, emarginatls t. bilobia, crasda, marine reroluUa. 
Obt — Panke tdnctoria ATofino genere unuiind dlversa videtur. 

The imperfect descriptions already given of Francoa have 
given rise to much difference of c^inion regarding its relative 
affinities ; and from this cause equal difficulties have attended 
a knowledge of its spedes. The genus seons to me to be 
widely different irom all the families to which it has hitherto 
been refrared, and to approximate most near to Galax, with 
which it agrees in almost every particular : the seeds, how- 
ever, must be excepted, as their structure is as yet unknown. 
They bolji agree in the structure of their calyx, which is 
persistent, the form and nervatitm of the petals, which are five 
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in Gabut, and six in Francoa, antl alternatiiig in both ge- 
nera with the s^mentB of the calyx. Both genera likewise 
coiTespoDd in having barren filaments alternating with the fer- 
tile ones : but in Gtdax they are united t<^ther in a tube, and 
the anthers consist of a single cell, opaiing by a horizontal su- 
ture. The c^isule of both is composed of Hereral loculaments, 
with w^itifMous valves, and op^ng in the middle by means of 
a hmgitudinal fissure. The cells unite at the centre, which is 
destitute of a columella, the seeds, which are numerous and mi- 
nute, bdng attached to the inner angle of each cdl. The cells 
are four in Francoa, and most commonly three, although some. 
times also four in Galax. The stigma, which in both is really 
compound, in the former is 4-lobed, with a perfectly distinct 
base, while in the latter it is undivided, with ctwinate lobes, their 
presence being indicated by the furrows, which correspond in 
number with the cells (^ the ovarium. The texture of the 
leaves, their nervation, and the 'presence of glands terminating 
the teeth, the leaBess stalks, the spiked inflores<»nce, with sin^e> 
flowered pedicels, each being furnished at the base with.a small 
penastent bractea, are additional evidence of the intimate (^ 
aity exuting between these two genera. This small family, 
which I have named Gakuma, may be characterized as follows : 

GALACIN*. 

' CtifK 4-6^MrtitUB, perstntens. PekJa 4-6, hjpi^na, oljcinia segmentia al> 

terna, caduco. Stamina 10 r. I(i, b^pogyoa, in hibum ^)ice lO-dentatum 

connata. But distincts i jUamenHt denSbutet attemit Untbm sntheiifeiis. 

Otmrmm (h tribui t. quatuor tblliculis compoBitum) 3--4-loculare : dduAi in- . 

defiiiltlg. SHgna {t 3-4, compodtum) iadivisum v. 4-labum. Capmila 3-4- 

InculBris, 3-4-Talvis : co/ru medio (eptiferis. Placenta ceTitralis nulla. 

Samaa numovsa, minuta, scobifarmia, anf^to interiori loculorum inserta ; 

teita exterior 1 h « b , membranitceH, vellulans ; interior lenuissima. albumini 

Hrcta adluereng : n/iuDim cupioaum, camoiiiiin. Embryo ereclas, terea : 00- 

fyfadanM bteviBdnue : mdieula longa, ejlindracea, centripeta. 

Herbs (Americans) perennei. Folia TOdicaiia, rimplicia v. lyrala, pinnat^ida, 

termta : dentibus glarubtU /tonnatti. Flores bmmnalet, eapioii, ipieato-roM' 

(■an. Fedicelli utiifen, bati breeteai& ftrtiilntta it^viH. 

Oia._FilaiDents in Gtdaet 10, in tubum apice 10-dentatum connata i den. 

UbUB oltemia brevisgimia Totundatia crassiusculis anCheiiferis ; cteteria pctalis 

ofipodliB, elonf^tia, spathulalis, nudla : anthera; infta apicem laterique inte- 

noil filataentomm inaertie, unilocularea ! loculo tiansverao, rim& biValvi bo. 

rizDUtall hiantea: atignu {i tribus arcti connalia) trigonum, Irlaulcuni; cap- 

ni]* ccdumelllk deatilula : wmina utiinque mucronata, omiiind Atiiiperm, De 

Cand. Familia propc Pblladelpheaa et Saiifrageas locanda. 
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Remarks on a pecviiar kind ofReA Sium c^eroed on the Arc^ 
Ices. By Rev. WilliAm Scoresby, F. R. S. L. & E., 
Member of the French Institute, M. W. S., Sec. eommuni- 

- cated by the Author. 

In Captain Farrj's " Narrative of an attempt to teach the 

Pole," thers is mention made of a peculiar dewription of red 
mm, which was oocauonaliy met with during the pn^ress of 
the expedition. As the nature of the colouring substance 
which ^ves the appearance Captain Parry describes to the snow 
of the Arctic ice, has, I apprehend, been greatly mlMakai, I 
beg to offer the following remarks on the subject, in order Vo 
prevent any unnecessary confusion in respect to the natural hn- 
twj of this curious production. 

Having myself seen the kind of red snow observed by Cap- 
tain Ross on the " Crimson Cliffs,'" and, likewise, both an 
orange-coloured and a salmon-ooloured snow, similar, apparent- 
ly, to that described by Captain Farry as occurring upon the 
floating drift ice, I had no hesitation in saying, that the nature 
of the colouring matter on the fixed ice which I observed, was 
essentially different from that on the floating ice ; the former 
consisting in the growth of a vegetable, the latter in the depo^ 
tion of what I concluded to be an animal substance ; and that this 
was an animal substance derived from the sea, and not a v^ne- 
table production of the snow, I was led to conclude from diflW- 
^t considerations; — because there was a correspondence be- 
tween the colour of the sea in which the ice was floating, and the 
tinge of the ice ;— ttecause the coloured part c^ the ice was only 
about the edges, or on such low flat portions a5 might reason- 
ably be expected to be washed by the waves, or flooded by 
means of interior openings in the mass of ice ;-^nd, lastly, be- 
cause of the smell of the coloured snow, when dissolved and 
heated. 

That some of the sea^wster of the Arctic Sea has the prc^tnty 
of colouring white porous substances immersed in it (such as 
porous iee w compact snow), I have ascertained, by repeated 
obsen'aticHis on its eflects, especially in the case of an orange 
tinge. This effect, indeed, may be almost constantly seen where- 
ever the ^a has a turbid olive-green colour, and that quality of 
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-water ts quite ccMnmoa od the coasts of Spitzberj^ sod Green- 
land. It is partkuUrlydMcribed in the " Account of the Arc- 
tic RegionB," (wrf I 176-180), and in the " Journal of a Voy- 
age to Greenland in ISSa^ (at pagee 130, 353-357); and ite 
«oUon on the vot is stated to be such, that it tinges the edges of 
the masses against which it washes with an orange-yellow stun; 
■and, wh«i thrown upon the windward side of detached sheets 
■vt ice, by the actitm of the " lipper," the colouring maUer is se- 
parated by the snow, and iocorporated with it, whilst, the ex- 
cess of water is filtered off. The animal which gives this pecu- ' 
liaiity to the sea, and produces this effect on the ice, belongs to 
the class Radiaireft, and seems nearly allied to the S&^ glohu- 
leux of Lamarck. It is about the size of a pin''s head, tranepo- 
vent, marked with twelve distinct patches or nebulse of dots, of 
a brownish colour. These dots, which appear to give the pecu- 
liar colour to the sea, are disposed in pairs, four pairs, or sa.- 
<een pairs alternately, composing one of the nebula. The num- 
ber of these animals in the olive-green sea b immense. A cubic 
foot was calculated to contain about 110,59S. When die water 
containing these animals was heated, it emitted a very stnuig 
odour, in some respects resembling the smell of oysters when 
thrown on hot coals, but more offensive : the smell of the melt- 
ed orangeKxdoured snow when heated was similar. From these 
ooonderations, the animal nature and marine origin of the co- 
louring matto' <»i the ice were inferred ; and, I apprehend, with- 
out any risk of mistake. 

But, as the peculiar snow observed by Captain Party, is de- 
scribed under the different appellabous of " rose-coloured,^ 
" salmon-coloured," and " red snow," none of which cotre^wnds 
exactly with the orange tinge, whidi I have most frequently 
seen, it is evident that, if the origin of the colouting matter be 
the sune, the animal producing it must be of a different kind 
<» spedes. SalmcHi-colouFed snow, indeed, I have several times 
observed, imder circumstances of ^tuation, &c. exactly similar 
to the other ; and, without hesitation, I ascnbed it to die same 
cause ; and an animalcule, capable of producing . the rose or 
red colour, was particularly examined on my last visit to the 
coast of Greenland in 18S3. The following is the description, 
«s extracted from my manuscript journal of the voyage. 

. _,, Google 
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« July lOth, latitude 71° Jfi', logitude IT SC.W— In thie . 
day's sailing we were chiefly in water of a turbid-green ct^our. 
Passed several insulated spots, streaks, and ftOiAtea tS reddi^ 
brown water, smilar to what I observed on the coast of Icdand 
last year *. Some of the water being collected, I put a drop 
under the microscope, for the purpose of .ascertiuning the nUure 
of the colouring matter, though I had no doubt, from former 
observations, that it was animal. On examination, it proved to 
be animalcules, prinapally of dae kind, alive, and in active mo- 
tion. In f<»Tn they resembled the thimble used by ladies in 
sewing, being paraboloidal. The l«igtb of the animalcule 
was about gt'sa'^'^ *>^ ^'^ i"<='^t ^ ascertained by a micrfuneter 
glass, under a powerful microscope, and the diameter about 
si^Bijtb of an inch. The motitm of some was direct, but uo* 
steady ; and others moved in a small circle, with one extremity of 
the animalcule in the centre. The general speed of the pro- 
gressive animalcules was g \ ;,th of an inch in a second, ai an 
incii in three minutes and a-half The number in a tingle drop 
of water was calculated, by the aid of the micrometer glass, at 
12,960, which was probably rather below the truth. Yet, no- 
merous as they were, they had ample room. Their finny fringes, 
bong transparent, could not be discovered. When a drop of 
the water was examined in the sun, it was most brilliantly speck- 
led with the animalcules ; some became 1 uminous and iridescent, 
like the fire-fly. All were in rapid motion, bang disturbed or 
inconvenienced, perhaps, by the strong action of the sun''B rays 
profusely reflected from the mirror." 

Unfortunately no ice wad observed immediately within the 
action of this peculiar water, to enable me to prove its effects in 
giving colour to the surface. But thwe can be no doubt, 
where the animalcules had the property of produciiig a turHd 
reddish-brown appearance in the sea, that a corresponding ef- 
fect would have been produced on the ice, against which it was 
dashed. 

Bcffldcs these two peculiar colours of sea-waler, I have also 
observed brown and yellowish-green ; the latter having the ap. 
peanmce of an admixture with flowers of sulphur or mustard ; 
• Destribed in the " Journal of it Voyage to Ureenland in 1822," p. 363. 
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so that, by one or other of the ktnda observed, or a combination 
of them, perhaps the different vtuietiea of red-snow described by 
Captain Parry might have been jmiduced. At all events, when 
the effect o( the 'coloured wat^ upon the ice in known cases 
was to analogous to what Captain Parry describes (the particu- 
lar shade of colour only being difierent) we have a very strong 
presumptjtm that the cause was similar. And as the peculiar 
Bitoation asnibed lo the red-snow of Captain Parry was always 
such (as far as this circumstance is named) as would with every 
probalnlity occur, if the colouring matter were derived from the 
sea, and thrown upmi the ice by the waves, or admitted uptm 
the surface through interior orifices, there seems no reascHi what- 
ever to doubt that the colour was entirely of an animal, and not 
a vc^tahle nature. For Captain Parry remarks, that the co- 
loured lubstance was generally turned up in the scA snow by 
the passage of the sledge-boats ; uid that, in one case, where 
it was seen upon floes, it oiutMfs occurred near the margin. 
And such predaely are the circumstances in which any animal 
matter suspended in the sea would be likely to be deported upon 
the floatiog ice around. 



The Mermaid of the Shetland Seas. 

\IVat there exists in our seas a ronarkable animal, which has 
occaoiraally heea seen, and rect^nized by the name of Mermaid, 
seems a tact well established. This popular name, however, 
bang ctMinected with many absurd fables, is calculated to excite 
a sneer, although lUiger, Cuvier, and other n^uralists, have in 
some measure suictioned it, by adopting HaHarra (sea-^l) as a 
generic denomination. In additicm to former evidence of the 
existence of this unccnnmon marine animid, we may notice a well 
authenticated instmice. which occurred a few years ago off the 
Shetland Islands. 

The crew of a fishing-boat, when at the haafat deep-sea fish- 
ing, above thirty miles from land, upon drawing in thek ling 
and tusk hnes, were not a little surprieed to find that they had 
hooked by the back of the neck, and brought alongside, an ani- 
mal of a angular aspect They mustered resolutioi^ enough to 
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tiUte it into the boat, and keep it for some titte : but, do per- 
odvitig itB pCctDTftl matnms, and on seang it gasp (or " ytmn^ 
m they ma^y style it), cnttitt superstitious fesrs, as to its beuig 
" unluckj" to kill a mermaid, prevailed ; and, in an evil mo* 
ment, they dipped it orerboord. On hearing of the circum- 
stanee, Sir Arthur Nicolson of Lochend, a most intell%ent Shet< 
hnd proprietor, and a Ju^ice of the Peace in the county, called 
the men before him, put them upon oath, and took down their 
description of the animal. The crev consisted of three p^^ona, 
William and Daniel Msnson, and John Heudenon, all rending 
in Cullivoe, parish of North Yell. Sir Arthur bears tesdmony 
to the character of these men for honesty and integrity, tiiough, 
in point of information, they are not ^petior to the coenniHi 
class of peasantry of the country. 

The animal seems to have been a female, the two pectond 
Yuammse being describ(?d as prominent and full. The skin was 
smooth and slimy ; light grey on the back, and pure white on (be 
belly. On the outside of the mammte were two swimming-paws, 
terminating in webbed fingers. The eyes were small, and of ■ 
blue colour. The mouth was so large, that, when opened wid^ 
it would admit a man's fist. The neck was remarkably short. 
The body was not measured, but was guessed to be little more 
than three feet long ; and the circumference, where largest, or 
near the swimming- paws, was estimated at two feet and a half. 
FR»n tiie middle the body tapered rapidly towards the tail, 
where it appeared to be only about four iodies in tnrcuBifereflcc. 
The tail was honsoniAl, and of a semicircular shape, at resem- 
Uing that of a hblbert 

It is certainly to be regretted, that the fishermen (as they 
candidly state) " did not observe what kind of teeth die cieaturq 
had ;*" as on these the generic character obkfly- depends. But 
thar general description, whidi it seems uDnecessary fartho- to 
detail, Accords very well wid) that of the unaller herhtvorous 
cetacea. Some parts of th^r description, it must be coofeMcd, 
are very imperfect ; and, as migUt be expected, the honest mea 
fitll into some evident inaccuracies. They say, for example, 
" the animal had no nose, but two holes tar Uowing tluougfa." 
It doubtless had no nose resemUing the human, and the sup- 
posed blow-holes -must have been the nostrils; for die herUvo- 
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rous eetacea do not breathe by blow-holes, like the porpesse cbt 
the grampus. Again, they say, the animal " had nO ears," but 
that as, ffhen they Epoke, it mored three long gmtle-like bristles, 
ihey concladed' that it heard by means of these appendages. 
"iFhis lart is a palpable blunder, these being evidently feelers or 
oi^^ans of touch ; and as to the animal having no ears, the Shet- 
ianders inUfiC be understood as merely meaning that it had no 
txtemtd ears, which is the case with these cetacea. 

The impeifection of the description given by uneducated 
fiidiermen need not be wondered at, when it is considered how 
very rineagre and unsatisfactory, soUietiroes, are the descrip- 
tJons of animals published by well educated men, but who 
tnve never made zoology their particular study. It should fur- 
ther be remembered, that the men had to attend to their fishing- 
lines, probably not less than three or four miles in length ; that 
they never expected to be questioned on the subject ; that they 
dould not divest themselves of auperstltious dread regarding the 
strange viator they had unintentional ly called from its profound 
abode; and, of course, laboured under prepossesuons, end irere 
apt to see every thing through a false medium. Lastly, it 
should be CMisidered that they viewed the animal under the 
pbydcal disadvantage of deficient light. The deep sea lines are 
tlwaj^ drawn during night ; and it is mennoned that it was 
" about midnight," in the " beginning of July," that the animal 
was taken. In a dear night at sea, at that period of the year, 
the light (# Shetland is sufficient, not only for all the purposes 
of unhooking the fish and sorting the lines, but even for reading 
large print ; ' still it is only twilight, rendered bright, but some- 
what flidiering and uncertain, by the r^ected hght from the 
surfiioe of the ocean. 

We may notice that, above fiwty years ago, as mendoned by 
the late Mr Cbaries Stewart, in his Ekmenis of Xahiral His- 
tory, a spdcimen of the Lamantine, oOe of the herbivorous ceta- 
cea, occurred in the Frith of Forth ; and we may add, that there 
aeema no good reason for supposing that the Syren, another of 
these small sea-weed eating whales, may not sometimes wander 
into the Deucaledonian Sea. But it is remarked by Dr Fleming 
of Flidc, in his excellent Philosophy of Zoology (vol. ii. p. 804), 
that the " herbivorous apodal mammalia, probably conast <tf 
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many more species Uian thtue which have hesa hitherto de- 
scnbed i" and thae are two parts of the descnpdon ^vea by 
the fishermen, which, we think, render it highly probable that 
tbdrs was a nondescript species. They state, that " on tbe 
coma: of each shoulder was placed a fin, of a round form, whidi, 
when extended, coTOvd both the breasts and the arms." 

In regard to this striking fact they could not surely be nus> 
taken. Again, they mention, that " there was between the noa- 
trils a thing that appeared to be a piece of gristle, about nine 
inches long, and which resembled a thick bristle. There was a 
aimilar one on each side of the head, but not quite so kxig, 
which the animal had the power of moving backwards and for- 
wards, and could make to meet on the top of the skull.'" As 
little on thb point could they fall into mistake. It may be safe- 
ly affirmed, that the structure here described could not be in- 
vmted by the fishermen, supposng them inclined to deceive. 
It is too natural, and the description too graphic and drcum- 
standal, to be a mere ficdon ; while, it may be remarked, both 
the round fin and the long feelers detract from the human re- 
semblance whic^ the Shetlanders were naturally inclined to trace 
in the animal. 

Should another specimen happen to be captured in the Shet- 
land Seas, it is confidently expected that it will not be lost ; for 
we uDderstaod that not only are the North Ydl fishermen now 
adiamed of their superstiuous fears, but that a bounty has been 
aSS&eA to the first boat's crew who shall bring a similar animal 
to Sir Arthur Nicolson. We conclude with suj^;e8ting, that if 
such an occurrence should take place on any part of the coast, 
the speomen should be placed in a barrel of spirits, and sent to 
Edinburgh. From the able zoologists and cmnparative aoato- 
mists of that dty, we would soon procure as accurate an account 
of the structure, external and internal, of the mermaid of Shel>- 
land, as has been g^ven by Sir Stamford BafSes and by Sir Eve- 
rard Home (Phil. Trans. 18S0), of the dugong, or mermaid tS 
Sumatra. 
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On Seeing in Water ; Hate do tome Jnimala Sei m the Dark .- 
On Seeing t^ a Distance. 

1. OftSeeii^in Water. 
\Fbos& animalB whose eyes are organised for sedng in vstee, 
see but indifferently in air. Hence, in those cases wlia« the 
habits of the utimal require it, to see in both media, it is pro- 
Tided with two sets of ejes, or with eyes acoommodated for 
seeing in each element. Thus the Gyrinus natator, an insect 
which generally swims on the surface of water, but half sub- 
merged, is provided on each side with two eyes, one pair situ- 
ated on the crown of the head, for seeing in the air, taid ano- 
ther pair under the head, for seeing in the water. It is also 
probable that the fish named Cobitis anabieps, which has in 
each eye au upper and under cornea of dt^rent curvatures, and 
for each cornea a particular anterior surface of the lens, is ca- 
pable of seeing in water with the one-half of the ^e, and in Mr 
with the other half. Thus Soemmering found in this fish, the 
semidiameter of the upper cornea =:1.0; the under =1.2; 
the two curvatures of the upper part of the lens =0.5; and 
the two curvatures of the under of it =: 0.2 Paris lines. It can. 
not be denied, that, iu general, land animals can see under w». 
ter, and aquatic animals in air ; even man sees und^ water, al- 
though the contrary has been m^tained. It is not, boweveiv 
possible, that the same eye is ever so organised as to see equaU 
ly well in both elements. Land animals always see indifiWently 
in water, and aquatic animals imperfectly in air. The one is 
long-nghted in water, and the other short.aighted in tur. An 
aiiimal in which the eye is adapted for seeing equally well in 
air and water, can have but imperfect vision in eith^. These ' 
conclusions are in conformity with what is known of the power 
of vinoD in those animals that lire partly on the land and part- 
ly in the water. The Seal (Fhoca) is one of thoae animals that 
Hve in both elements. But the seal has but imperfect vision in 
the ur. Hosenthal, in his memoir on (he oi^ans of the senses 
of seals, says, " We have convinced ourselves by careful observa- 
tion with living seals, of the qiecies Fhoca Grypus of Faber, that 
the ammol . is always sborudghted in the air ; for wb^i w« hdd 
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before it fish and other bodies, as pieces of wood or stones, it 
did not distinguieb them aocurately, until tbey *^ws brou^t so 
near, that the organ of soiell could be called into activity. 
Scoresby remarks, " Whales are observed to discover one ana. 
tber, in clear water, when under the surface, at an amazing dis- 
tance. When at the surface, however, they do not see far.** 
Sooreflby's Arctic Regions, vol. i. p. 456. Faber, in his very 
isteresling work (hi tfae habits and tnanoers of hirda that inha- 
bit high nonbern latitudes, (p. £98, § 55,) remark that Divos 
(Colymbus) do not see so well above water as Grebes (Podi- 
cepe), but bett^" under pater, because it is there they obtain 
their food. 

It also appears, that birds which see well in one dement, do . 
not see so well in the other. Faber fo^iposes the question, '< Is 
it the case that divers, when under water, drew their nictit«tii)g> 
membrane over the eye, as they do when looking towards the 
sun, in order to prevent the contact of the water? It would 
appear, IVom the observations of Treviranus, from whose excel- 
lent work, entitled " Beitrage ziir Anatomie und Fhyiiolog^ 
der SiDDCBwerkzeuge des Meoschen und der Thiere, voQ Dr 
G. H. Treviranus, fol. Bremen, 1828,^ the observations oo 
vision we ore now detailing are principally extracted, that, by 
dnwiBg the nictitating membrane over the eye, divers, and 
all other land animals, which seek their food imder water, are 
enabled, not omXy to prevail the immediate action of the water 
on the eye, but also to discover tfadr prey. But, as the ^^ 
loses mcae of its power on posuog thro^b water, than in pass- 
.ing through air, and is still more weakened in its pnigresB 
ihrougfa the nicbtoting mcmbraoe, it follows, that, owing to this 
membrane, vision must be leas distinct under water than in tbe 

MT. 

S. How do some animals see in the dark ? 
la there any arrangement in the eye, and what is it, by wbieh 
animals that see in tbe dark are enabled to make up for the 
want of external Hght ? When we connder the metallic luttm; 
of the laf>etum, wlucii in many aniinats occupies a great put 
of tbe chonud coat, or even its whole surface ; further, its resena- 
bknce Xa a convavc miiror, and its relatun to the light tlwt pe- 
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Betmtes into the interior of tbe ey«, we ouuiot help conndeiing 
it u tbe means employed for thiB purpaWt by it» coUecting the 
light, aod illuTBinating, by its refleclJoo, objects lying in tlie 
■lis of the eye. Prevoat objects to this expUoatioa, that there 
■re many animals whose eyes have do tapetum, although they 
conduct themselv^asif they sfiw in the dark. This is actually 
the case. The tapetum occurs in caraiTora, ruminantia, pachy> 
dermata, cetacea, owls, f;rocodilea, snakes, rays and sharks : it ia 
wanting in man, apes, glires, chiropteia, hedgehogs and moles; 
b tnrds, with exception of owlg ; and in osseous fishee. But 
the gnawers or glires, bate, the hedgehog and mole, are animals 
that obt^n their food more by nig^t than during the day ; and 
many of them conduct themselves in the deepest darkness, as if 
tbey were directed by the sense of sight. But this objection 
may be obviated, by remarking, that it is probably some aiha 
sense than thai of viaon, which procures for many of these ani- 
nals Benaatioas of external objects in the dark. We have in 
fiivour of this o[nnion, not only the experiments of Spallanzani 
oo bats, from which it appears that, after these creatures were 
deprived of tbe use of th^r eyes, they conducted themselves as 
if they still possessed the power of vision, but also the examples 
of species of that family, in which the eyes are so imperfectly 
developed, or lie so much concealed b^nd the outer skin, that 
it is of little or no use to the animal The genera that see in 
the dark, have undoubtedly so irritable a reuna, that they can 
only see durii^ a very feeble light, whereas in those animals 
iriwae eyes are organised equally for day light and nocturnal 
darkness, the retina possesses less irntability. Hence, ol- 
tbo(^ these are without a tapetum, it does not follow that 
this of^;anic port does not afibrd a mean for seeing during a 
EieUe light. 

Tbe tapetum is either spread over tbe whole chordd, or only 
over theu{^>er half of it. The first is tbe cose with the cetacea, 
owls, aod with those amphibia and fishes which ore provided wttb 
this duiHi^ envdc^ ; the second occurs in carnivorous and ru- 
minadog animals. It is more extended in the ruminating than in 
the carnivorous tiibes. But it always extends so far as to encom- 
pass tbe posterior extremity of the internal ocular axis.' All the 
r^s of bgbt from external objects which reach it, are united on^it. 

_ Cocwlc 
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through the tranBpareDt part of the eye, and it agiun reflects 
back the whole united rays towards the lens. This latter unites 
them into a single conei which has the ocular axis as its axis, 
and its point is directed outwards. The very conveigent rays 
of this cone become more divergent by their passage from 
the lens into tlie aqueous fluid, and fron this into air or 
water. Finally the apex of this cone falls into the point of 
most ' distinct vi«on ; for in this point is situated the focus 
of all the rays, that reach from the iDterior of the eye to the 
posterior surface of the leas. The cone is complete when 
the tapetum is spread over the whole of the choroid ; hut the 
upper half of it is wanting, when it occupies only the upper 
hemisphere of this coat. The tapetum is confined to the 
upper half of the chorrad in all animals, whose resideuce and 
manner of life are of such a nature, that the under half of the 
retina is immediately struck by bright day light, and for this 
simple reason, because the animal must have been dazzled by 
the reflection of the bright light from the under half of the lat- 
ter. It covers the whole posterior portion of the internal eye 
. in the cetacea and owls, many amphibia, rays, and sharks^ be- 
cause these animals live constantly in the water, w in a feebly 
luminous medium, or have thar place of residence in dark 
comers, or go in quest of food during the night. The expm> 
ments . and observations nf Frevost and Esser, detmled in the 
numbers of this Journal for October 1826 and January 1827, 
shew that the refieclion of light tioin the tapetum is the cause 
of the luminousness of the eyes observed under certain circum- 
stances in the twilight in cats, dogs, sheep, and in general in all 
ft n'miil^i having a tapetum. But whether or not a phosphoric 
light sometimes proceeds &om the retina or choroid, has not as 
yet been fully ascertained. There are many examples of a lu> 
minoumsss in the dark having been observed in the human eye, 
(a case of this kind we noticed, and recorded in a former num- 
bor of the Journal,) yet it wants the tapetum. Probably, as 
Treviranus remarks, such cases may be of a pathological nature; 

3. On teeing at a dtalance. 
When we speak of the distance to which virion extends, we 
c«n understand, as Treviranus ranarks, either the ^ere of dis- 
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tinct Tiaion, or of ae^ng in general. The latter has a much 
larger semidiameter than the former ; and the series for the one 
b in animals different from that of the other. The extent of 
distinct vision, as is shewn hy Treviranus, is pretty nfidrly in re- 
lation with the distance of the lens from the retina in the axis 
of the eye. But the power of seeing at a distance, Treviranus 
remarks, depends, in general, in land animals, on the abscdute 
magnitude of the semidiameter of the external surface of the 
cornea. The larger this is, the greater is the number of rays 
that reach from distant objects through the cornea to the inte- 
rior of the eye, and the more easily are such objects rendered 
visible. But this applies to land animals only. The cornea has 
no such value in aquatic animals, in arresUng the rays of light, as 
that the limits of vi^on can be determined by it. If we arrange 
land animals and birds according to the measure of their power 
of seeing in the distance, we obtain the following seiies : — 
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Hone (Equiu CabaUus) 

Ox (Bos Taurus) 

Asiatic Elephant (Elephu 

Antilope Bupicapra 

L.JIIX (Felia Lynx) 

Kangaroo (Didelphla gigantea) . 

Wolf (CbdIs Lupus) 

Fox (Canu Vulptn) 

Man (Homo) ■ • 

Simia Inuus . . 

Hjstrix crista ta. 

Marmot (Manaota alpina) . 

Browu Bear [Uiaua Arctoa) . 

Otter fLutia vulgaris) . . . 

UrauB Lotor 

Simia CRpuciua 

Beaver (Castor Fiber) . . , 
Polecat (Mustek Foina) . . 
Homed Owl (Striz Bubo) . 
Ostrich (Struthio Camelus) 
Golden Eagle (Falco Chrjsiietos) 40 
Storii (Ardea Ciconia) 
' Sough.legged Falcon (F. lagopua) 32 
BuzEard (Falcd Boteo) 



Night-Heron (ArdeaNycticorai) VJ 
Short-eared Ovl(Strix bmchjo- 

toa) ST 

Psittacua Aracanga 25 

Turkey (Meleagria Gallopavo) 25 

Tame Swan (Anas Cygnua) . . S3 

Ardea st«llariB ti 

Carrion Crow (Cornis Corone) 32 

Tarrock (Larus tridactylus) . SO 
Green Woodpecker (Fi«ua viri. 

dis) 19 

Corvus glandariuB 17 

Yellov Oriole (Oriolus Galbula) IS 

f rittacus cuflrostrii II 

Virginian Opossum (Didelphia 

virfiiniana) 20 

Common Squirrel (SciuruB vul. 

garis) 19 

Badger (Meles Taxus) .... 10 

Cavia Cobaya 19 

Water Bat (Mus amphibius) . 14 

Hamster (Cricetua vulgaris) . , 12 
Long.eared Bat (Vesperlilio auritu*) 4 
Crossbill (Loxia curvirostra) 



In this table, the larger animals, in general, are those that 
see farthest. But there are exceptions to this rule. It is worthy 
of rMiark, that birds which, in the distinct vision of a prant, pre. 
OCtOBER — DECXHBSS 18S8. E 



0E On Seeing at a Dittottce. 

cede quadrupeds of umilar nu^itude, are inferior to them nk 
distaDt TisioD, and that man agrees vith Urda in this respect. 
Thus ^ great am\ (Strix btdnj ostrich, uid gt^en «agle, ex- 
cel in ttie €rst point ; in the latter are inferior to the ox, elephant, 
8tc, The chamoi and xhe lynx, and many other animals, have 
a wider pow^ c^ visiDO than man, in which the radius of the 
spben of diatioct viaon is much smaller than in him. 

This concloaiou is contrary to the generally received opinion 
OD the suhjeet. Birds, and particularly rapacious birds, are con* 
sidered as h^ng a much greater power c^ distant Tision than 
most quadrapeds ; and many will be disposed to challenge the 
fact, that the ox possesses this power in an equally high, or even 
in a lugher degree. But yrhett we omnder fmrly the experience 
on this subject, we ^all find that it is not in opposition to what 
has just .been stated. Mayer found in his experiments on the 
acuteneSB of vmon, that, in seeing, it depends not only on the 
illumination of the object, and its distance from the eye, but al- 
so on the relation of the object and the eye to the neighbour- 
hood. But it is quite otherwise with birds which look from 
above downwwds or with quadrupeds, whose vision is directed 
upwards or forwards. No one has measured the great distance 
at whidi a far-seeing Inrd perceives its prey ; and indeed it will 
alwAys be (tifficult to do this with accuracy. But Treviranus re- 
marks, *' X doubt not, if we possessed certain observation on this 
pmnt, that the greatest distance would not exceed tbat of a Car 
se^ng man. 

When, for example, Faber, in proof of the sharpness of «ght 
at' Inrds, remarks, ** the high flying eagle or the kite percave 
the motions of small animals on the ground ; the sedan sees a 
very- small fish from a con^deraUe height ; and gulls, terns, 
rapacious gulls {Lettri), and petrels, fly from all sides to a par- 
ticular point, where an object is seen floating on water ; he pra- 
seiits us with data which are far ttom being satisfactoiy. When, 
on. the contrary, Ross afiSrms, in his voyage to Baffin's Bay, 
ihat he obtained certain data, proving that the power of vidon 
of' man over the surface of the sea extended to l&O English 
miles, it is conc^vable that the farthest seeing bird could not 
exceed this. But experience would seem to shew, that birds, 
akhough in genea^ their power of dbtant vison is not very great. 
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possess a very -tharp tight, in a greater distance than moet qua- 
drupeds. Id C- a. Schmid's Blicken ia deo Hausbalt der Na- 
tur (Halberstadt, 18S6, p. 96 e^ aeq.), there are many curious 
cdjeervatioaB illustj-ative of what we have just sdd. He says, 
be thrQw at a connderaUe distance from a throstle or mavis 
[Tardus musicus) a few small beetles, of a pale grey colour, 
which the uiias^sted human eye could not discorer, yet Uie 
throve obterved tbem immediately, and devoured them. The 
long-tailed titmouse {Paru» autdatua), flits with great quickness, 
among the blanches of trees, and Sods on the very smooth bark 
its particular food. When we examine the spots where it steps 
for food, nothing is perceived by the naked eye, although mi- 
uMi insects are visible by means of the magnifying glass. A very 
tame redbreast (Stflvia rubeci^) discovered from the height of 
the branch where it usually sat, at the distance of eighteen feet, 
miall crumbs of bread spread out on the ground, the instant 
tbey were thrown down ; and this by bending its head to one 
ode, and therefore usng only one eye. A q^l, at the same 
distance, discovered, by the use of only one eye, some pcfipy- 
seeds. 



Om the supposed Petri/ifmg Qualify of the Iraxoadi. By Pro. 

fesaor Bdckland. In a Letter to the Editor. 
My Dkab Sir, 
In the last number of your Journal (September 1828), there 
spears an extract from Lieutenant Alexander^ Travels in the 
Burman Empire (London, 1837), stating, that, during the late 
military operations at Prome, the pioneers were ordered to 
remove a house; and, upon endeavouring to cut down the mas- 
nve teak pillars on which it was r^sed, they found that the 
edges of their hatchets were all turned. On examining into the 
cause of this, they found that the fnllars were petrified through- 
out, though the house had only been built ten years, and the 
{Hilars were under water three months in the year during the 
MMisoon.-^Page 34. 

This statement is. so much at variance with the geological 
observations made by Mr Crawford and Dr Wallich, during 
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6s Professor BuckUnd on ^ 

their late voyage on the Irawadi, ftvm Hangoon to Ava, and 
with the opinions I have expressed in a paper I am at this ^e 
printing in the Geological Transactions, on the fossil wood and 
bones which they found on the borders of this river, that I must 
, request you to submit the following observatitms to the readar» 
a! your Journal. 

We are told that the period of the submersion of these maft- 
sive pillarB was alu^ther but thirty months, and that, in thi» 
short bme, they were petrified throughout ; but it is not men- 
tioned whether they were converted into hIcx or carbonate 
<tf lime. Now, the most remarkable example we know uf 
wood silicified by any existing river, is that of the piles of a 
Roman bridge built by Trajan over the Danube, below Bel- 
grade, which have become silitnfied at the surface, but not at 
the centre, during the lapse of many centuries. One of them 
was taken up and examined by order of the Emperor of Ger- 
many, in the year 1760, and found to be converted to agate to 
the depth of only half an inch from the surface ; the inner paits 
were slightly petrified, and the central stilt wood *. 

In the more common cases of rapid incrustation by calcareoua 
earth, the wood is simply incased with stony matter, and not 
penetrated by it throughout, as the pillars at Frome are stated 
to have been. The supposed rapid petrifaction of ^ese pillars, 
therefore, is so contrary to all experience, and to theoretical pro- 
bability, that I cannot but imagine that there must be some 
mistake in the information ^ven to Lieutenant Alexander upon 
the subject. Is it not more probable, either that the fossil trees, 
which are so abundant in this district, were made use of as posts 
to support the house in queetion, or that the pooeers, on find- 
ing the natural hardness of the pillars of teak, were «ther im< 
pressed by the popular belief of the petrifying powers of the 
Irawadt, or took advantage of it to escape from their laborious 
taskr' 

Should these hypotheses be untenable, and the pillars have 

been converted throughout to stone in ten years, and from this 

cause have defied the axes of the pioneers, they still exist, and 

may he appealed to in evidence of the fact ; not only so, but the 

* See Klrwan'a Geolofjictl Esuja ; Suay iv. p. 139. 
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teak pillan of all buildings, mmre than ten yean old, that are 
within the flood-level <^ the Irawadi, will also be coDverted iulo 
stone. It will be therefore easy to procure from Prome and 
vatd to London a portion of euch a pilUr, which :woiild l>e de- 
cirave of the ptnnt at issue ; but, as the country abounds in pe- 
trified trees, it should be remembered that no speomen will be , 
satisfactory, unless it is taken from a building, the age of which 
is ascertained ; and unless it also bears a form and. marks tbat 
are anquestionaUy artifieial, and the effect of tools antecedently 
to the iHDcess of petrifaction. * 

I have mentioiled this subject to Dr WaUich, and learn from 
him, that, when be was at Rangoon with Mr Crawford, th^ 
were infiHmed, by a British General Officer, that there was at 
Prome an elef^ant-sbed, the pillars of which were converted 
to stone at their base, and which they were advised, m no ac- 
count, to omit seeing. On arriving at Prome, they visited this 
' «hed, accompanied by the other gentlemen of. the mis^on, and 
- found its position to be above the fiood-level of the Irawadi ; 
and that not mie of its pillars bad in-any part undergonetbe 
smallest change from the natural state of wood. 

In this case, therefore, as id that reported by Lieutenant 
Alexander, it is probable tbat the officer had reonved, without 
sai^tidon, the emrent opinion of the native*, the universdity of 
wbich may be referred to the constant use they make of fossil 
wood, on account of its hardness and durability, for vdghts and 
la*ding-stepB from the river, &c. But the investigatlDiis of Mr 
Crawfrnd and Dr Wallich seem deciuve upon the subject ; they 
were fully aware of the popular belief that the soil of tbe coun- 
try, as well as the waters of Irawadi, have the property of ra- 
pidly converting wood to stone ; and, during the whole journey, . 
their attention was awake to every opportunity of verifying or 
refuting this opinion. 

Now, I am informed by Dr Wallichi that the bed of the Ira- 
wadi, all the way from Rangoon to Aya, was so thickly set with 
piles of wood, that had formed the foundations of ancient tem- 
ples, pagodas and sheds, that once, at least, and sonwtimes 
-more than <mce, in every day, they were found toaffiird a moro 
ready suf^ly of substantial fuel than could be obtained from 
the shore ; in one case, they .were taken frtan water so deep, that 
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the steam-boat lay slongude of lb«ii during the i^)^«ti(>p of 
tb«r extracticai. A very large numbn of these {Hilars must, 
therefore, have been burnt during the voysge ; qnd the greatest 
port of them had remained many years, and some of then) [»o- 
bfbly hundreds of years, subject to partial or fxHttJnud. sulnoer- 
WM in the wafers of the Irawadi. Not the slightest trace ct pe~ 
trifiiction vas observed aa any particle of all tbeie iBllars ; and 
tuid it escaped the observati<»i of die botanical professor, its 
presence (if existing) must have been detected in the fire. 
This evidence seems, therefore, not only to justify the assertion . 
of Mr Crawford, that the waters of the Irawadi have no such 
petrifying power as the natives ascribe to them, but also to con- 
firm the opiniMis 1 have exjnessed respecting the pillars of teak 
€Mt are said to have been petrified throughout in the space of 
ten years. 

To the same popular tradidon we may also probably refer 
the remark of Lieutenant Alexander (p. 28,) that " from the 
mud of the Irawadi, in any part of its coutBe, from ten to twelve 
per cent of gold-dust ra&y be washed. 

It is strange that Mr Crawfird and Dr Wallich, who tra~ 
velledsomany hundred miles on this river, and examined so 
many of its banks and shoals, should have discovered not the 
^gbtest traefe -of the existence of this mud, from every pound 
of whidb they might, by the simple process of washing, have 
obtained more thiui an ounce of gold ; and still more strange, 
that tbe Burmese themselves, who informed Lieutenaiit Alexan- 
der of the circumstance, should not have pcofited by their known 
pnmmity to so accessible a source of treasure *. 

OZFOKD, Norember I. 1836. 



Description o^ a New Kind of Galvanic PUe, and also of ano- 
ther Gdhantc Apparatus in ihe^fi>rm (^ a Trough. " By 
Mr Ksur. With Plates. (Communicated by the Author.) 

X HE great expence of every form of galvanic af^nratus th^t 
has hidieno been oSemd to tbe sdcsitific world, has, without 
• We btUeve there is a t}rp(f;t^)lilcal error in Wx Alesaoder'a boofc, as to 
the qusntU7 of gold said to acaii In the mud of tbe IrawidL— Edit. 
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doubti ptevented, in some meaeure, the Toriqus iaterettiag 
phenomena which gslTanism presents, the laws which govern 
its action, and its connection with magnetism and electricity, 
from being more fully investigated. 

In performing many of the nKHie important experiments ia 
tiie scieitce, differ«it sete of batteries are necessary, according as 
the substances to be acted upon are more or less perfect con- 
ductors ; and the cost of these batteries being very oonsiderahle, 
f«w private individuab are possessed of an apparatus suSteiently 
varied, for investigating the different branches of the subject. 

Independently, however, of the expence in procuring the re- 
quisite apparatus, another point is to be taken into consider^ 
tion, and that of the uunost importance, viz. the rapidity wid) 
which sine plates become oxiilated, rendering tbem com|det^y 
useless for exciting the galvanic fluid, before the batteries are 
half worn out ; and even in conductin^experiments where much 
time is required for observing the results, the quantity -of oxide 
f<wined on the surface of the eIqc plates first retards the acUon, 
and finally prevents the motion of the fluid, 

A battery, tiierefore, which might be procured at little expoice, 
(the principal material being in the possesion of every chemist), 
where little or almost no oxide is formed on the surface of the 
metal, and where the action is much more continuous, would be 
a very great desideratum, to supply which is the intentioa of the 
following paper. 

It had frequently occurred to me that mercury might be used 
as (Hie of the metals for forming galvamc aj^juutus ; and, from 
the difficulty with which it is acted upon by most of the acids, 
would answer the purpose of a negative metal better than any 
other, gold and platinum excepted ; unless, indeed, its flnidi^ 
destroyed the capability it otherwise possessed for exciting gal- 
vamc energy. 

After sereral attempts to obviate this seeming difficulty, I at 
last succeeded in produong the f<^wing i^iparatus : 

AB, CD, Fig. 1. Plate II> represenU a drcular wooden cup, about half an 
indi deep, and about three bichea in diametei, having a projecting rbn AB. 
BF if a circular convex {dale of zinc, attached to the cup, and about 'an eighth 
of an inch from It, b; a wire either of copper or zinc, the eztremitj of which 
paswa throu^, and projects witlun, the bottom of the cup, about the one- 
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- dgbthofaninch; the whole is then rendered water-ti^thj a coating of wbx, 
care being taken to Iceep the projecting point of the wire quite free £rom wax. 
A quantity' of mercury, merelj sufficient to cover the bottom, is poured 
into the cup, which is in contact with the zinc plate EF, through the me- 
dium of the wire. Over this ia poured as much diluted muriatic add as will 
nearly fill the cup. In tiilg manner we have obtained one compkfe plate, 
conmniagofzinc,mercur7 and acid; and, by a continuation of the seiiea, Die; 
maj t>e increased to an/ extent. 

In erecting this pile, after the racrcurj and add have l>een poured into the 
caps aa stated, the? are to I>e placed above each otber, as appears in Vig. t. 
Plate II. ; the zinc plate of the one will then be in contact with the add 
contuned in tbat itnmediatelj under it ; tiie cup itself resting on a small 
check cut round the lower part of tlie rim. In this manner, anj numlier of 
plates may be arranged, and, if requisite, kept In their proper places bymeans 
of glesB-roda inserted into the t»se. This, however, is only necessary wliei 
the pile is of small diameter; for, in one of a larger diameter, a sufGdent 
nambec m»y be raised, or they can be arranged in two or more columns, and 
connected as In the common pile. 

For the purpose of experitynting with this apparatus, a small brass socket 
O passes into the base, and communicates witii tlie mercury in the under- 
most cup 1 into this socket a hole is drilled for inserting the wire. Another 
is attached to the capital or uppermost plate of the pile, from which a wire 
can lie brought to complete the circuit, and varied according as the experi- 
ment requires. 

Tlie zinc plate is made convex, in order to allow the hydrogen fbrmed at 
its under surfece to escape, which would otherwise collect Into a globule, and 
displace the add ; the use of the prqecting edge on tJie cups is to prevent 
the.runnlng over, and fbrning a communication between the different parts 
of the pile, and destroying its action. 

In this arrangement, as the zinc is the metal acted upon by the add, it 
very soon becomes corroded, and, in this respect, is liable to the same objections 
as Uie ordinary galvanic apparatus. 

And in a battery where the negative tnetal is liquid, and the positive so- 
lid, no increase of power it obtained over the ordinary apparatus, a circum> 

stance which would aeem to indicate that the negative liquid metal acts mere- 
ly the part of a conductor ; nor can it, while the positive remains solid, trans- 
mit the fiill effect of larger batteries, but must necessarily reduce it in tlie 
same proportion u a solid pile ; the effect, however, would be very different, 
were the positive plate liquid, and the negative solid. This I have endea- 
voured to accomplish by the following arrangement, in which the podtive 
plate ia an amalgam of mercury and zinc. 

The form of it is the same as that-of the pile already described, with this 
material difference, tiiat, instead of pure mercury, copper is used as the ne- 
gative plate, and instead of zinc, an amalgam ol) zinc and mercury as the po- 
sitive one ; and whether we take Into condderation the new field it opens up 
for tracing tiie laws which govern galvanic action,— its pnwerfiil effects on 
the magnet, and in the combustion of Ibe metals,— or the rapidity with which 
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it decompoM* jnipertect coaducton, miut be idnowledged ki be ar«oiiie Im- 



AB,CD, Fi^ 1> Pbte II. representa a dicutir wooden cup half an loch In 
depth, and three In dimeter, baTiog a pngectingiimAB. His a imaU button 
of wood turned on the bottom of the cup at ita centre, and which projecta one. 
ei|{hth of an Inch from it. EFia a circular pbte of copper attached to the cup, 
bj means of a wire of the aame metal, on which a screw is formed. The mire 
passes through the cup, and screwa into a brast out 1, Fig. 3., which is sunk 
into the inside of it ; the copper plate b^ng kept at its proper distance by the 
button of wood. The whole is rendered tight by a coating of wax, care being 
taken to keep the nut and the projecting point of the wire &ee frotn wax. 

The copper plate £F, Fig. 2. Is perforated with holes, to allow the hjdro- 
gco, as it is formed at the surface of the zinc and mercurj, to pass up tbrougk 
it and eicape, which would otherwise collect into a globule at its under sur&ce, 
■nd force the water over the edge of the cups, and destroy the action of the 
pile. A plate of wlre-ganse, or a copper wire colled round so as to form a 
|date, will answer the purpose equall; well, as it allows tlie hydrogen to pass 
freely through its interstices at the same time that It presents a favourable sur> 
fitce for conducliiig the fluid. 

A quantity of the liquid amalgam of zinc and mercury, merely suffldoit to 
cover the bottom, is to be poured into the cup, which will be in contact with 
the cqiper plate EF, through the medium of the nut and wire ; over thi« la 
poured as touch diluted muriaUc acid as will nearly fill the cup. In this 
manner we have lAtained one complete plate, consisting of co[^r, the amal- 
gam of mercury and Eioc, and add, and, by continuing the seriei, they may be 
increased to any extent. 

In thid arrangement, the amalgam of sine and mercury becomes the poei- 
tive plate, iriiile the copper is rendered n^ative. 

For the purpose of experimenting with this apparatus, the amalgam of 
mercury and zinc having been poured into the cups as stated, the; are to be 
■placed above each other as appears in Fig. 4 ; the undermost plate of 
whkh become* tbe negative pole^ and d>e uj^ermost the positive. Th^ cir- 
cuit is formed tbe ssme as in the pile already described. 

The fbmiation of the amalgam of mercury and zinc, which is used as tbe 
poutive plate in this arrangement, is easily efiected, and the preparstion only 
nccupies a few mioutes. A quantity of zinc in fragments being put into a 
crucible, over which is poured about four or five times its weight uf mercury, 
and beat applied to It by a common fire, when the mercuiy arrives at its 
b<nling point, the zinc will be found to be completely dissolved. Tu this 
composition, while warm, any quantity of mercury may be added, which will 
combLae with it, in the same manner as if it had been heated along with It in 
the crucible. 

The amalgam, when once prepared, is fit for use as long as any of the zinc 
remuns in the solution ; and as the quantity dissolved at each time by the acid 
is very small, the same amalgam may be employed for a con^eraUe time: 
and, indeed, so long as a particle of zinc remains in combination with the mer- 
cury. When the whole is dissolved, the mercury U left In a perfectly pure 
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eUte, without any dimlDutlini having taken place, for the idnc alona ii acted 

upon ; and when ihis is the case, the former process haa onl; to be rqieated. 

The amalgam, when once made, may be kept, for any lengtb of time, in 
Tessela excluded from tbe action of the atmosphere, and maj be poured from 
thence in one moment, trheu wanted, into cups t^tbe requiiite ■Ise' 

Without at present Altering into detail regarding the laws which goTem 
the action of this pile, &rther than that they appear to be very different ftona 
any other, which seems to depend upon the positive plat« b^ng liquid, I 
ahal] merely notice the following experiments, which were performed by 
means of a pil«, consisting of twelve cups mioinch and a-half in diameter. 

Having poured into each of then) as much of the amalgam of merouir and 
zinc as covered th6 bottom, and added the mnriatie add and water, (the pro- 
portions being ten parts of water, one of add, and two of the muriate of soda, 
these may, however, be varied), I 'placed them above each other, as shewn 
In Fig. 4. ; the copper-plate of the one b^ng in contact with the acid of that 
immediately under, through the medium of ^e wire. 

I may here notice an important &ct connected with this pile,— that in ttda 
state the cups may remain for any length of time ready for experimenting with, 
without almost any decrease of galvanic energy. This certainly ia a dadded 
superiority over aej other form of galvanic apparatus, for it is well known, 
that It Is only at the first instant, aft^ being charged, that batteries produce 
their flill ef&ct ; at every succeeding instant it becomes lesa ; and in a Aart 
time it entirely ceases. This seems to depend upMt the paftlcles of ftec, 
which, having perfect freedom of motion in the mercury, are attracted by the 
copper-plate with whicWthey are in contact, through themedlura of the wlrej 
and, by this means, the mercury is alone exposed to llie add, which has no ac- 
tltm upon it. But, upon the destruction of the electrical tendon, by complet- 
ing the circuit, the particles of zinc are no longer attracted by the copped 
jiaie, and, having perfect freedom of motion in the mercury, rise to the sur- 
&ce, are acted upon by the add, and have again a tendency to reatom the 
pile to its former state of tension. It will thus be pero^ved, that tlie action 
going on in the pHe, and, consequently, the quantMy of electridty evolved, 
is in exact proportion to the conducting power of the substance emi^i^ad to 
complete the drcuit ; and this fhct is still &rther illustrated by the experi- 

In the first experiment, I completed the circuit by two small platina wir^a ; 
and immersing them in a glass containing pure water, a slow action imme- 
diately took place in the body of the pile, and the water was decomposed, the 
hydrogen appearing at the negative, and the oxygen at the positive mre. I 
then added to the water a quantity of sulphate of soda, to increase its con- 
ducting power. A more rafdd action immediately took place in the pile, and n 
proporUonately increased decomposition was effected in the solution. 

When a leaf of diver is employed to complete the circuity by means of a 
wire and plate of zinc, a combustion of a continuous nature takes place, and 
also a more rapid action goes on in the pile. 

The combustion of the metals by this pile seems to be totally different 
from that produced by solid batteries ( for the more the zinc plate Is brou^t 
into contact with the leaf of diver, the greater is the generation of electridty 
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in thepilat uid«iiueqiientlj,thenun«»[UtfieG«nnbiutl«Q. In the solid {4)p, 

the quantity of electricitj ■oems to be genenUed in a pmgreBsive manoer i 
•nd it 'a oul; at the noDi^it of contact tbat combuation lakes place, (at least 
when the plates are smaU), xome time being always neceuar^r to recover its 
electric state. 

Jfa veiy perfect coadudor, such *sa metallic wire, be made to ibnn tbeciT< 
cult, the gaieratlDii of the dectiidt? in the pile is astnaisbinglj increased. 
Tliese expeiim^ita all tend to prove, that the action in the pile is exactly 
propMtionate to the conducting power of the substance emplojed to form the 



The electro-nmgnetic phenomena which it presents are no less interesting. 
UaTiBgrendeiedacmnmimsewingDeedleniagneCicandauBpeDdedit by a sin- 
gle fibre of (ilk, 1 brought the connecting wire over it, at the distance of an 
inch and a-lial^ and the energy was of suffldent intensity to cause it to stand 
at right angles to its natural position ; nor was the efiect much decreased when, 
instead of twelve, I only used two of the cups. 

The same e&ct could not be produced by a battery of sixty plates four 
ladies square- 

Anothei cause nf the increase of power in this pile besides liquidity is, 
that almost no oxide is fbrmed on the sur&ce of the «tnalgfm of sine wid mer- 
cury, as is tlte case when a solid metal is used j for, as soon as the particles ef 
zinc come in contact with the add, they become oxidated i and as thisre is out 
the same coheave attraction to hol4 them together aa in the solid mptni«j they 
are immediately disaolved and taken up by the add, the amalgam always 
presraiting to the action of the add a suc&ce per&ctly clear, free from oxide, 
and in the most &vouiable drcumstances for generating and transmitting tlie 

II. On a NffiB GalvauK Trotigh. — Another galTanic appara- 
tus, which I shall at present describe, is in the form of a trough, 
and is chiefly composed of liquids. 

AB, Fig. 5. Plate II. is a wooden trough, eighteen inches long, fbur and a 
half broad, and about two inches deep, divided into nine equal parts by strips 
of glasBaaa,&c.fiillya quarter of an inch in heighL These spaces are again 
subdivided by ptatea of glass bbi, *c. nearly the whole depth of the trough, 
each cell being rendered quite tight by a coating of wax. The trough will now 
be divided into dghteen separate spaceti or cells, the first and laft being form- 
ed by means of the higher plates, the others by a low and high one alternately. 
The trough being prepared in this manner, a quantity of pure mercury, merely 
sufficient to covet the bottom, is poured into the first space; and Into the se- 
cond space the same quantity of the liquid amalgam of zinc and mercury; in- 
to the third space pure mercury; and into the fourth the nTnnlgnm j ^nd in like 
manner, until the whole spaces are charged. 

By this means, we obtain a galvanic arrangement, consisUog of pure mer- 
cury and an amalgam of mercury and zinc, f 

It will be observed, that the mercury in the first space is separated by one 
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of the higher plates of gUn from tbeunilgun of zinc and mercmy In th« se- 
cond, and that again from the third bj one of the lower plates of ^a«8; and, 
111 like manner, throu^out the aoies. Arc^ of copper wire c o, n c pau 
orer the hi^er glan-platee, and dip on the one dde into the mercury, and on 
the other into the amalgam of zinc and mercur; ; this serve* to connect eadi 
pair of platea in the battery. If mnriatk acid and water be now poured over 
theaurbceofboth the aniilgam and pure mercuij, until It ritea nearly to the 
top of the highar glasa ■plaiet or partition!, we shall have a complete commu- 
nication eatabliahed throughout tlie whole leriea of plates in the battery. The 
first and second by the area of wire, the aecondand third by the add and wa- 
ter, and, in like manner, throughout the whole of them. 

In this arrangement, the mercury and zinc become the podtive plate, and 
the pure mercury the negative one. Trouj^s of this description may be con- 
nected with each other in the same way ai is done with the ordinary galvanic 
troughs. 

If the circuit be completed by more or less perfect conductors, the usual 
galvanic pbenomena will be presented. The power of an arrangement of this 
kind is, however, inferior to that of the cups formerly described, or even to the 
common trough, wltii plates of the same size. This may depend on the dis- 
tance of the pUtes of pure mercury from those of the mercury and zinc ; as, 
from Ih^ liquidity, they cannot be directly opposed to each other, either ver- 
tically or horiEODtally, as In other constructions where either the positive or 
n^attve plate is solid. The transmitting power of a liquid battery of -this 
kind is also very different Ihim thoae.of the ordinary construction. If it be 
connected with a IwtCery composed uf large plates, it transmits, without dimi- 
nution, the fiiU effect of it ; the only difference observable being a greatvc 
evolution of hydrogen. This transmitting power seems to depend upon the 
liquidity of the plates, as a more rapid motion takes place among the particles 
of stav in amalgamation with the mercury in the pontive plate ; and probably 
the oxidation of an equal number of particles takes pluce in the positive plates 
of both batteries in a ^ven time, the one bjlts liquidity, theotherbyitssur- 
&ce presenting an equal number of points to the action of the acid. 

In this arrangement, no oxide is formed on the surface of the metals; for, 
whenever the panicles of zinc become oxidated, they are that instant diecolved 
and taken up by the acid. The action would consequently be of long dura-, 
tion, were it not that, by tbis process, the acid itself becomes charged witii 
the zinc, and the negative plate reviving the metal held in solution, renders 
it poriUve, and restores the equilibrium. 

If the little finger (^ each band be placed into the extreme cells of a battery 
of nine plates, such as I have described, the gfaock will be quite perceptible t 
If two are used of the same size, viz. eighteen plates and small ptatina wires 
employed to form the drcuil, ttie decomposition of water will be effected ; and 
if twenty-seven plates are used, the shock will be considerable. 

The electro. magnetic effects of this battery are. very weak, which is owing 
to the arrangement as well as the size of the plates. 

The only other form of galvanic apparatus which I shall at present notice, 
consists of a wooden trough AB,^'ig. 1. Plate III., supported on four pillars, 
about four Inches in height, the same size, and divided in precisely the same 
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manner as in the oae immediately preceding : instead uf arcs of copper-wire, 
//. Fig' !■ Plate 111- Me syphons of glass which connect the spaces on each 
side of the higher glass diviainni, being the poutive and negative plates ; they 
are in^rted into the battom of the trough b? cement, and open into the spaces, 
— that part of the tube which opens into the trough, and for about one Inch 
downward, being half an inch in bore, the rest of it being onl; about one- 
eighth part of an inch. 

In charging this batterj, a quantity of pure mercury is to be pouted into 
lite first space, sufficient to cover the bottom of it, and also to fill the whole 
syphon. When the mercury appears at the lur&ce in the tppoiUa limb, a cork 
is to be inserted, to prevent the mercury from filling the space it opens into. 
In the same manner we proceed to fill the whole of the syphons and alternate 
spaces. The remaining cells are then tii he filled with the amalgam of mer- 
cury and sine, and the corks removed. The two Uquid metals will now be in 
complete contact, by means of the syphons of mercury. If water and acid be 
now poured over the surface of the metals until it rises nearly to the top of 
the Mglier glass divisions, a communication will be fbrmed throughout the 
serieit, and we obtiun a galvanic arrangement completely liquid, without a 
scdid metal bdng either used Ibr generating ot transmitting the fiuid. 

The B3'phonE, in this arrangement, might have occupied the same place aa 
the arcs of wire did in the tbrmer one, by pas^)^ over the higher glass diri' 
dons; but the difficulty of filling tfaem, and also of preventing the hydrogen 
rising in them and brealiing the communication, induced me to have recourse 
to the plan I have adopted, in having them placed under the trough. I^ in 
the present instance, the communication should be broken by the acid and 
water getting into the smaller part of the syphons, this can be easily' expelled, 
by ap[dyiiig the flame of a candle to it, and the communication again instant- 
ly restored. 

Two troughs of this kind being placed parallel to, and at the distance of 
half an inch &om, each other. Fig. 2. Plate III., are connected by a glass syphon, 
passing from the one to the other, so as to tbim a continuous series t the o^er 
two ends will be the positive and negative pdes. 

I shall merely notice one experiment which I performed by this arrange- 
ment, viz. the decompontion of water : For this purpose I employed a small 
bent tube. Fig. 3. Plate III. in tbe form of a syphon, having a ball below in the 
best part of it, and tbe ends of the limb slightly turned up, to prevent the es- 
cape of the liquid. This being filled with water, the limbs are to be plunged into 
a veeset contiuning mercury. Upon applying heat to the ball, a quantity of 
the water will be expelled, which will be immediately replaced by the mercury 
liung in both limbs of the tube, — the mercury should rise nearly to tbe bend 
uf the tube. The syphon ^n this state is to be removed, and made to form 
tbe circuit in this arrangement. The hydrogen is inunedlatsly evolved, and 
rises into the ball, while an oxide appears on the surface of the mercury. 

In this experiment is exhibited tbe decomposition of water, without the use 
of any solid metal, either for generating or transmitting the fluid*. 
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Experiments on the Velocity of the Circulatory Motion of ifte 
Blood, and on the quickness with which the secretions arc per ■ 
Jbrmed. By E. Heking, Professor at the Veterinary School 
of Stuttgard •- 

7hes£ expcnments, to the number of eighteen, were made oa 
horses. There was injected, or rather infused, into the jugular 
vein, a solution of hjdrocyanate of potash and iron. To intro- 
duce the liquid, there was employed a glass-tube, of the aze of 
a writing quill, capable of being closed by means of a stop-cock, 
and surmounted by a brass funnel, holding two ounces of li- 
quid. The tube being introduced into the v«n, the funnel was 
filled, and the cock opened, to be shut ag£un the moment the 
liquid lutd passed into the vein. In this manner the access of 
wr was prevented. After some time, a vein was opeoed in ano- 
ther part of the body, and the blood examined by chemical re- 
agents. The animals were killed some time after, and the traces 
of the liquid introduced was sought for in the secreting organs 
and their products. The second series of experiments is to form 
the subject of a separate memMr. 

' As a re-agent for discovering the hydrocyanate of iron in the 
blood, the author preferred the sulphate of iron to the sulphate 
of copper, or the hydro-chlorate of iron. To form a blue pred- 
pitate with this salt, it was only necessary to add a Kttle hydro, 
chloric add. The hydrocyanate of potash and iron was also re- 
cognised, although existing only in the proportion of 1 to 
20,000 in the serum of the blood. The small quantities of hy- 
drocyanate not being discoverable in the coloured blood, it was 
necessary to let it rest from twenty-four to forty-«igbt hours- to 
have a dear and limpid serum. Some drops were let fall on 
white paper, and there were afterwards added a few drops of a 
solution of sulphate of iron (1 gr. in 8 ounces of distilled wa- 
ter) ; a drop of concentrated hydrochloric add, which was add- 
ed in the last place, instantly betrayed the presence of the hy- 
drocyanate. This procedure is equally applicable to the solid 
parts that are submitted to examinadon. 

■ Zeitschrift f iir Fh;Holt^, t. U. p. 80. 
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Paeeing over the details of the experiments, we arrive at the 
results obtained by the author. 

i«t, A solution of hydrocyanate of potaah and irob, intro- 
duced into the jugular Tcin of the horse, runs the coarse of the 
circulation, and arrives in the jugular vein of the oppodte ^de, 
in an intervai of from twenty to twenty-five seconAs (Exp. 8, 10, 
18, 14, 16) or from twenty^five to tMrty (Exp. 12.) It ar- 
rives in from twenty-three to thirty seconds in the external tho- 
racic vein of the opposite side (Exp. 5.), in twenty secx)nds at 
the vena saphena major (Exp. 4.), in from fifteen to twenty se- 
conds in the masseteric artery (Exp. 6.), in from ten to fifteen, 
and in from twenty to twenty-^xv seconds in the maxillary arte- 
ry ; lastly, in from twenty to twenty-five, and from twenty-five 
to thirty seconds in the metatarsal artery, always on the oppo- 
site »de to the place of injection (Exp. 18, and 16.) 
> If the liquid introduced by this injection is moved by the 
same means as the blood, the velocity of the motion must be the 
same in both. It appears that the velocity of this motion is not 
increased in the ratio of the number of pulsations of the heart ; 
for in a hwse, in vhich the pulse was sixty in the minute 
(Exp. 8.), and in two others in which it was from thirty-ux to 
forty-four, and from forty-right to fifty-two (Exp. IS, and 14.), 
the results were the same. Yet in another in which the pulse 
was from thirty to forty-four, the circulation was found to be 
some seconds slower. 

3(^ The hydrocyanate of potash and iron is promptly secreted 
by the serous membrailts, but in small quantities ; and this in 
the inverse ratio of their distance from the heart. Thus, the 
secretion commences by the internal surface of the pericardium, 
where it is also the most abundant ; it then takes place in the 
pleura, the peritoneum, and, lastly, in the articular capsules. 
The cerebral cavities were opened only in a few cases ; and 
there was never found any trace in them of the saline soluticHi 
injected. In the other serous cavities, the presence of this so- 
lutitm was discovered two, three, four, seven, and fifteen minutes 
after injection. These moments were also those when the ani- 
mal ceased to give syiOptoms of life. 

Sd, The mucous membranes secrete tbe injected solution less 
quickly than the serous. A few minutes are, however, suffi- 

_ t'.oo^lc 



80 Profesaor Hering on the Circulalion ^ihe Blood. 

dent to discover the foreign principle at thrir free surface; and, 
Boon after, it is fouad at their txher surface (Exp. ft, 6, t, 15, 
16.) The mucous membrane of the right half of the sttunach 
secretes more promptly than that of the intestine, and the latter 
more quickly than the surface of the lungs (Exp. 6, If, 16, 
17.) Secretion is much slower at the genito-urinary surface ; 
what was found of the solution iR the urinary passages came 
only from the kidneys. 

The mucous surfaces covered with an epithelium (as the walls 
of the mouth, the pharynx, the left half of the stomach, in the 
horse) gave no traces of secretion of the saline solution in- 
jected. 

ith. The liver, the spleen, the thyroid gland, &c. allow the 
presence of the hydrocyanate to be detected only with difficulty, 
on account of their dark colour. The salivary glands appeared 
to perform a considerable part in the elimination (rf the foreign 
substance (Exp. 5, 6, 7, 16, 18.) ' ' 

5lk, The kidneys act also very powerfully. The re-agent 
manifests the presence of the hydrocyanate in the interval of one 
minute (Exp. 9.) in the cortical and tubular parts, and in the 
pelvis. The passage of the urine through the ureters being ra- 
ther slow, the consequence is, that the bladder does not present 
traces of the foreign precipitate until after a pretty long inter- 
val. The small bloodvessels of, the kidn^s gave «gns of re- 
action, while the large ones gave none ; whence it might be con- 
cluded, either that the circulation is slower in the former, or 
that the hydrocyanate already commences beforehand to sepa- 
rate from the blood. 

6th, In the lungs this aait is not so difficultly discovered as 
might have been presumed. 

1th, The saline solution adheres in some cases to the walls of 
(he bloodvessels, and is then easily discovered by the re-agents 
(Exp. 15, 18.); more frequently it does not adhere to thett 
(Exp. 5, 16, 17.) Sometimes it adheres in some of them and 
not in others (Exp. 6.) The cause of this difference is un^ 
known. 

8tA, The shortest lime which the solution takes to reach the 
thoracic duct is still undetermined. A minute sufficed in one 
case (Exp. 0.), and from tw'O to five minutes, in othecs (Exp. 
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18, 10, 7, 15, 6, d.) It is only diBoovered a little later ia the 
lymphatic gai^Iia, although it already occurs in the thoracic 
duct. It, therefore, would ^pear, says the author, that there 
is a direct commuDicatioD between the arteries and lympha^ 
vessels. 

9^ The foreign substance introduced into the blood is quick- 
ly ejected by the secreting organs, especially by the kidneys. 
The diminution was perceptible aAer a few minutes, in Exp. S, 
- 4, 8, 15. In from five to ^ght hours there do longer remain, 
ed any traces of it in the products of the secretions; aijd, in 
twenty^bur hours, all traces had disappeared, even from the so. 
lid parts (Exp. 13.) 

iOth, Lasdy, there results from these experiments, that. the 
hydrocyanate of potash and iron may be mixed with the blood 
without inconvenience to the animal. A solution of indigo has 
not the same advantage (Exp. 11.) A solution of sulphate, of 
iron injected into the blood coagulates it, and speedily causes 
death. 



Account of the Taenia Jbuvd in the Intestines ^ the Comtnon 
Grouse (Tetrao scoticus). Dy John Scodlak, Esq. Com- 
municated by the Author. 

1. BE public are indebted to the valuable and interesting ob- 
servations ot Robert Wallace, Esq. of Kelly, tor the first infor- 
mation of the great numbers of worms found in the intestines 
of the common grouse (Tetrao scoticus) ; and it must be alike 
interesting to the sportsman and the naturalist, to receive some 
particulars of the nature of a disease so common during this 
season, and -which has proved so prejudicial to the game. To 
the kindiiess and liberality of Mr Wallace, the writer is indebt- 
ed ftH" many valual^e remarks cm the subject, and for opportu- 
mties of examining the bodies of some birds affected with the 
disease. The birds whidi labour under it are easily dislin- 
guidied from those in a state of heahh, even while on the wing, 
by the weakness of their flight, and the languor of their move- 
ments. On opening some grouse which had been-killed in this 
unhealthy condition, the small intestines were found to contaia 
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an aaumMmng qkiontity of wonnB, iiluMer^ togeUler 'mkndti, 
BOd ev^n c&tead^ng the coatB of the istestines. On layii^ open 
die ^M8tiDes> Uie wofmB were fixitid Hmong a great portton of 
itlteMinal mucus. In midk cases, the intcstiitsB had been perfo- 
rated, and the ammals had escaped into the cavity of the ebdiy- 
mien, ^thoug^ tio'ne of th^ other contend had been thui eva- 
cuated, 'the bo^es at the vonns completely Med up the 
(f)ed]y>g8; On eixfttnlning the worms, diey proied to be the Ttmia 
IhUM (k Rudcrfpbi, which that distinguished naturaliat had found 
to exist witftitithe quaii, nhik in Italy. The head oftheznim^ 
is globoae, the n6ek long and capiljju'y, and the posterior arbcuk- 
tions campanulate or infundibuliform ; length of body IS inches. 
The condition 4^ the intt^-nal organs of the birds thus affect- 
ed, appeared to be in no respect dil^Knt from that of healthy 
tndividuflls ; except in the quantity oif Mucus in the intestines, 
whici) a|:^)eared to afford a favourable nidus for the develop- 
floetit of Uie oVa a( the Ttema. This aKcumstance may perhi^ 
assist us in ascertiuning the cause of the disease. When we re- 
member the abundance of moisture that prevailed at the com- 
niencement of the present year, and the probably wet nature of 
thfe food which the grouse were obliged to use, we may ea^y 
cotnprebend how debility JOid disease c^ the iatesttn£s would be 
induced, affording thereby a favouraUe habitation to these 
parables ; so that in this, as in most similar cases, the presence 
of Tmiia tg not a cause, but a cansefptence, of the weakness of 
the bitds. In many instances, worms of different Idnds are 
found m animsds, causing apparently little or no inconvenience. 
We have detected different species of ascarides in considerable 
quantity, in the oesophagus of birds and of serpents, which ap- 
peared in no respect unhealthy, tiven hundreds of worms may 
exist in the liver oT the shark, without rendering him less active 
and vigorous, tt is only when these animus infest cH'gans 
whose texture is rdadily injured, and which are of immediate 
■ntal importance that they are capable of producing fatal e£. 
jects, as in the case of the Dittoma aflindracewm in the lungs 
of frogs ; and even then they axe probably caused by flie previ- 
ous disease of the parts. On the other hand, some circumstances 
render it likely that improper diet exerts an influence upon ani- 
mals favourable to the production of worms. Thus rabbits, 
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fed OB very succuleDt food, bare generallj tb^r liver asd abdo- 
miaal iH-gans affected with a species of hydatid, the Cjfsticerctu 
piaiformis ; and a aniiUr occurrence is related by Bremser in 
his work on the Intestinal Worms i^ Man. 



On a Method of so _fia- increatiTig the Divergency of the tzDo 
Says in Calcareous-ipar, that ordy one Inuige may be seen 
at a time- By Williah Nicol, Esq. Lecturer on Natural 
Philosophy. Communicated fay the Author. 

X HE following simple method of constructing a pnain of calca- 
reous-^ar, so that only one image may be seen at a time, witl* 
pediaps, prove int^esting to those who are in the faalutof eia- 
mining the optical properties of crystallised bodies by polarised 
^ght. 

Let a rhomboid of calcareous-spar <Hie inch long be reduced 
in breadth and thickness to three-tenths cJ an inch ; let the 
(^liquity of its temnnal planes be increased about three d^frees ; 
ae, in other words, let the an^es formed by the terminal planes, 
and the adjoining obtuse lateral edges, be made equal to 68°, by 
operating on the terminal planes : these planes may now be 
pohshed. The rhomboid is then to be divided into two equal 
portions, by a plane poa^ng through the acute lateral edges, 
and nearly touching the two obtuse goIuI angles. The seotioDal 
plane of each of the two halves must now be made to form ex- 
actly an an^e of 90° with the terminal plane, and then carefully 
pfdished. The two portions are now to be- firmly cemoited 
t^ether by means a£ Canada balsam, so as to form a rhombmd 
^Qiilar to what it was before its divioon. 

If a ray.of common I'^ht fall on the end of such a rhombcnd in 
a direction parallel to the lateral edges, the two rays into which 
it is divided, in pas^ng through the spar, will deviate so far from 
each other, that tmly the ordinary image will be seen. That 
image, too, will appear exactly in its true portion, and free from 
- colour. The range of the ordinary ray will be found consider.. 
ably greater than the whole field of viuon, as may easily be seen 
by mdung the rhomboid revolve on an axis parallel to the lot^r 
diagonal o£ the terminal planes. There is a tinge of blue where 
the ordinary ray vanishes on one «de, and a tinge of orange, ac- 
» 2 , - 't 
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companied by a number of extremely minute obacurely coloured 
fringes, where it terminates on the other. If the rhombcnd re- 
volve beyond the fringes, the ordinary image will disappear, 
and the extraordinary image come into view. The latter, liow- 
«ver, from the great obliquity of the incident light, occupies a 
smaller range, and is less distinct than the other. The ordinary 
ray passing out of the rhomboid in a direction parallel to its la- 
teral edges, is therefore the best adapted for analytical purppaes.; 
and as (»]careous-«par, when pure, and free from flaws, is not 
only transparent, but perfectly colourless, a rhomboid of that 
substance, of the above construction, developes the coloured 
rings of crystallized bodies with a degree of brilliancy not to be 
equalled by a pUte v£ tourmaline, or perhaps by any other sub- 
stance. 

With the view of rendering the structure of the analyzing 
rhombcnd mtH'e easily understood, I have supposed a pieee oT 
the spar to be divided into two equal portions. Such a divisiiHir 
however, would be a difficult task ; but if two similar pieces of 
spar be taken, it will be found a very easy matter to remove 
one-half of each of them, either by grinding, or by the action ' 
of a tile. The pieces of spar should not be much less thao oti 
inch long, and they need not be loitger than 1.4 inch. If the 
latter dimension be adopted, the breadth tutd thickqess will re- 
quire to be about .48 of an inch. 

In cementing the two pieces together, it will be pn^r to let 
the pointed end of the one project a little over the terminal plane 
of the other. By so doing, a more firm contact is obtained at 
the edges; and when the cement is sufBdently indurated, the 
wliole of the projecting parte may eaaly be rembved, accordiog^ 
to their cleavages. The lateral planes should be left quite 
rough, to prevent the reflection of extraneous light. 



Theory of Compressum applUd to discover the Internal Ct/n~ 
ttituHoa qf our Earth. By Professor Leslie. Oommu- 
nicated by the Author. 

Xhe subsequent note is contained in the new edition of my 
Elements of Naitiral PhUosophy, about to be published. It 
contains a rapid sketch of some curious speculations relative ten 



Professor Leslie <m the Theory {^Compression. 85 

the internal Btructure of our ^be, which I purpose soon to 
expand and illustrate. In the mean time, I Bhall offer a few 
preliminary remarks. 

Though we must not push the law of compfeaeion to its ut. 
most extent, we may safdy infer that it atretchea far beyond 
the limits of ordinary experiraoits. Air has been condensed - 
ISO times, without b^trayii^ any sensible deviation from the 
principle, that its elasticity is proportionally increased. Water 
was rendered l-86th part denser under a powerful compressing 
engine by Abicb and ZimmtAman in 1779- Nor can it be 
doubted, ^lat, with a higher p^ssure, and more elabwate ma- 
diinery, much greater chaises could be effected Is the consti- • 
tutkm of these fluids 

We may hence fairly conclude, that our planet ia not com- 
posed of an accumulate mass of such materials as are found 
near its sur&ce, but is very widely cavernous. But how can 
diis vault be sustained, and what rare medium eaxi exert such a 
vast rq>idaiye energy as to poise the enormous compression of 
odumns S500 miles in altitude? Lighi alone seems to possess the 
chancier of extreme rarity, united with elasticity of tranacendiiig 
force. It is known in two very different states-^in rapid emis* 
sitHi, or in latent combination with oth«- substances. But may 
not this subtle fiuid exist as a distinct collected body, its repul- 
Ave effi>rt8 being restrained either by compression or the mu- 
tual attractitHi of its ranote particles F ' 

It is an important consideration, that light must be emitted 
tnxa every substance with the same celerity, for it otherwise 
would not be fit to serve the purposes <^ vision. By com- 
paring that extreme rapidity widi the rale with which air would 
rush into a vacuum, we are enabled to compute its prc^lsive 
power, and contrast its prodigious elasticity. 

" This cajHtal experiment in the text was first devised and per- 
formed on a small scale by Mr Canton in 1760. It established 
inctHitestibly the compres^on of water, but seems to have been 
generally overlooked by succeeding popular writers, many of 
whom still c<mtinue to repeat the erroneous condudon of the 
Academicians del CimerUo, which represents that fluid as abso- 
lutely incompresuble. The instrument alluded to holds about 
I2]t) of water, which ^as introduced with gretit, care and pa. 
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ti^ee : the cootractitm and subsequatt dilatatioii in the stem, 
from abstracting and natoring the pressure t£ nine-tenthB of aa 
atmosphere, amounts to 3 or 4 inches, and ia reBdered visible at 
tbe distftnce of sevend bendies in a large clan-iDom, by help of 
a drop of qutckdWer resting on the top of the aquentta colimm. 

I havB' likewise had EKHistnicted by our ingesious jnoung ofk- 
tician Mr John Adie, a )ai^ and ddicate imtranKnt, suggests 
ed by the [dan d Oerstedt, and capable of extensive aj^licaticn. 
It bean safely a pisMure of 12 <« 15 atmospheres, and not obIj 
medsureB easily the contFaction of didel'ent fluuls, but serves to 
indicate- the vanoos compressibility of solid snbstanoes. From 
a aeries of experiments which I have instituted, I may venture 
to anticipate the detection of some interesting and impostant 
^K^ in the ecmbmy of Nature. 

The iheaij d the oompresnon of bof&s, carried to its iull 
extent, might give rise to several bold but atrikii:^ ^wcalataouB 
Hoarding the internal cmstiliition of our globe. Let tbe dea- 
sity of aoy mibstsnce, at a depth oorrespondii^ to ihe distance 
X- from the centre in miles, be denoted by d, (that at the surEace- 
bong assumed the unit), and the radius and the moduhis of 
elasticity expressed by r and vi. Since tbe power of internal 
grsritalion is directly as the distimoe from the centre, it will 

be elsewhere demonstrated*, that Hyp. Log- d = —^ > or, 

adopting common logarithms, and inserting the numnical va-. 
Ities, 

^S'i= i8gl8«t - 
For Atmosphetic Air, iius^irttHila becomes 

^''= 9101)0 ■ 
For pure Water, it pluses into 

, . 3956" — »" 

^■''= ^15707 • 
Aild for White Marble, the^^^rmu^ is, 

, , 3966" — j^ 

* See Eknmtt of Natvral PJ^osopf^, voL 11. 
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. dMon^ tM /n4<ni(if CofMfffVfwA of our J^rfA. Mil 
■ Hsnoe it may be cnnputedi that if the mpie taw of oiml^v 
jsatbn opntioued, Air vcnUd faecomea* dew« a* Wtt^f St. t))p 
depth of 33| miles ; it would even acquire Uk density <^ <})iifl(- 
silvCT At a farther depth of I63i n^w. 

The idea which I f«rmwiy threw out iu the arti^ M^tttV^- 
lQgy,.of the Supplaqeqt to the ^wydopsdia Britntuiic^ tM 
the 9cean may rest op « subaquwus bed of eob)pra«p«d air, ia 
therofbre not devoid of probt^lity. SoppOfiU^ tlw rate pt ooa- 
tractioa were to proceed more alawly than St fir#tt <tiU Uw re- 
qqirad mouure of copd^UfttioD would be attjvnad ■&% » deptik 
which fprms a vo'y Hoa^ part of the radius of th« ^lobe. 

But Water, und«r t)i« weight of qq eiKvmoua pplvmo, .miwt 
likewim lai^y contnH^ At the d^ith of 93 uvImi iX WQUld 
be «;offll^ws9d Wto half it» fonner bulk ( aqd at (be 4«lttb Ipf 
SSSi miles, it would acquire the (H'diii«rydei]jdty<^qui(iksilTer, 
Eveo marbie ilaelf, sut^ected to ita own preMu^ woufd b«p(ww ( 
twice m dense as b^iffe, at the enonopua d^pth of S87f Dtilei* i 

It i» curious to remaric, that, from it* rapid {Wiprewbttity* ' 
air would somier acquire the same daidty with wAt«r, thaQ thia 
fluid would reach the ewklwratitn of marbk- Vw the poigsii 
deBce of Air and Wat«, the^fitrmvla beoopK* 

;ir = loo499S6-r- osanfllT ^8- 9*0; whence the 

^tfpthixSSi miles. 

For equal denntiea <^ water and marble, tbejomuiia is 

*» = 15649936— I ftTf^a Log. 2.34; andthedepth 

descends to 173,"^ miles. 

If we calculate for a depdi of S95J miles, which ik arAy dte 
tenth part of the radius of the earth, we shall find that Air 
would attain -the enormous density of 101960 billions; iritfle, at 
tiie same depth. Water would acquire but a density of 4.840!^ 
and Marble only S.8095. 

At the centre of the earth, the several JbrmuleB will become 
ampler. The h^arithm of the final augmented dmdty would 

. . .. 156499S6 , ^ , 1S64©936 . - « „ ' 
be Iw, Air ^\Qd(f"' *** Watw ^^^g.y^j.y > and tor MarWe 



■Agiy^y - Air wouU bwce reach the inooinGeinUe demitjr 
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•ex{H«S6etl by764 with 166 cyphers annexed, while Water would 
be condensed S009000 times, and Marble acquire the deoaty of 
119. 

Such are the prodi^ous results deduced from tlie Ikw of gra- 
vitatioB, even supposing the structure of the globe were uni- 
form. But if we take into the estimate the augmented power 
from condensation, the numbers would become still xaixe stu- 
pendous. It follows, therefore, that if the great body of our 
: emth conssted of any such materials as we ore iicquainted with, 
ks mean density would very far surpass the limits assigned by 
the most accurate investigations. The astronomical obserra- 
tim by Dr Maskelyne on the deflection of a pemlulum, earned 
by the attraction of the sides t£ Mount Scbehallien, asA the nice 
experiments made with the Balance ^ Tarnan by Mr Caren- 
dish, on the mututd action of ponderous b^s c^ lead, — nearly 
concur in n^resenting the mean density of the globe as only about 
five times greater than that of watw. It seems, therefore, to 
fidlow conclusrvely, that our planet must have a very widely 
cavernous structure, and that we tread on a crust or shell whose 
thickness bears but a very small proportion to the diameter of 
its sphere. Physical science can extend her prospects to the 
ftuthest verge of possitnlities ; but Chemistry, even in it^ pre- 
sent advanced stage, fails altogether in mding inquiry ; and the 
various hypotheses framed by geologists are built with such 
scanty and (lender materials, as to furnish no safe guidance 
through thpse boundless speculations. 

It is evident, that immense compression would totally derange 
the powers of elective attraction, and change the whcJe form 
ai^ constitution of bodies. When air becomes denser than g(dd, 
it: ia hard to oonjectme what tranunutations this plastic fluid 
must imdergo. The bowels of the 6arth may contain substances 
thus -transfOTmedj beating no longer luty resemblance to their 
aqiect on its surface. 

But since ■«& absolute void is inadmissible the vast subter- 
ranean carvity must be filled with some very difiusive medium, 
v& astonishing dasticity, or internal repulsioa among its mole- 
liules.- The cMiIyfiuid we know possessing that character is 
Light itself, which, when embodied, constitutes ElemetUal Seat 
or Fire. It is dicited- from everysnbstance by percussioB or 
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eompresncm, by electrietd igeoxy or chemical affinity. With 
eroy spec^ of tight our vision is equally perfect ; and, conse- 
quently, the luminous particles must, in all cases! dart forwucd 
with the same cdmty, or travel' at the rate of ahout 800,000 
miles Id A second. But since atmoapherac air is prelected in- 
to a vacuum with the velocity of only a quvter of a mile each 
second, the motioa of light is thus 800,000 times nwre n^pid. 
Wherefore, the propulsive force of li^t compared with that of 
air is expressed by the square of this number, or 640 billions ; 
and hence its Moduiua of SSaatiaii^ must amount to the stu- ) 
pendous column of 3S00 billions of miles, an extenaon wbidi is 
889 times grater than the diamet^ of the ariit of Uranus, the / 
most distant of the planets yet discovered. Only sudi surpas- 
ang pofters of repulsion would appear «t all adequate to balance 
Uie cumulative moss of compressicHi, and restrain the condensa- 
tion of our globe within moderate limits. 

We are thus led, by a close train of induction, to the moat im< 
portant and striking conclusion. The great central concavity i» 
not that dark and dreary abyss which the fancy of poets had 
[HCtured. On the contrary, this spacious interna] vault nust . 
omtain the purest ethereal essence. Light in its most concen- 
trated state, shining with intense refulgence and overpowering 
splendour." 



On the Veror of the Hebrew Scriptures, translated Swallow in 
the EngUsh Bible. By David Scot, M. D. M. W. 3. 
Communicated by the Author. 

JUesoh is the name of a bird twice , njenboned in the Hebrew 
scriptures, first in Psalms Ixxxiv. 3. " The sparrow buildetb 
for herself a house, and the swallow a nest, where she. may 
bring forth her young, even diine altars, my God and Ei^ ; " 
ood then in Prov'. xxvi. 3. *' As the Inrd by wandering, as the 
twaOow by flying, so Hie curse causeless shall not come." . 

In this last passage the <Higinal term :appor, is translated 
bird, which, in the other, b translated sparrow, and such is under- 
stood to be its meaning. As a proof that this is its true soKe, 
zif^r very much resembles the chirping of a bird in genera]. 
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aodoftbe Bparrow in particular; and the ay of -quadrupeds and 
tnnlB is a principai souroe from which they get their oune* io 
the Hebrew scHpluFes. , 

It may be the wi^ of one that uttera a causeless eurset that it 
may come as rapdly upon bimt agtunst vhoni it is utt«-ed, a» 
the flight of a denn-, or the wandering of a zippor ; but wbUe 
the providence of Giod directs, it shall not oome, if it cone at 
ail, in that manner. 

As to die word deror, oGcurriog in both paasagpt, whatever 
it may signify, it is evident, that our IranalatorH htt*e fixed upon 
moBaa as its meamng in the last passage, because tbey fewd 
it conveuient «o to translate it in the first ; and, before we can 
determine any thing about deror,' we must atontjun the real 
meaiung of the first pasMge, which mterpmters have foiwd or 
made difficult 

Now, it must be confessed tfta* the way io whidi Fsahn 
Ixxxiv. 9. is rendered in the finish Bible, te, quoted above, very 
much countenances the idea, that swallow is meant by deror. 

As the sparrow frequents houses, and builds its nest about 
tile eaves ; so also two species of swallow frequent houses, one 
of which builds its nest in windows, and the otiber in chinmeja ; 
and, in this passage, if the spanow be the one Mad, as we «« 
not disposed to question, may not the swallow be th^ other, a> 
it resorts to the dwellings of men, and in these makes its house 
and builds its nest P 

At first sight, then, the translation of this passage ia the 
English Bible seems unexceptionable ; but, when carefully ex- 
anuned, it will be clearly discerned that some other translation 
is absolutely necessary, though it may not so much fevour the 
idea that deror is a swallow. 

Firit, it is pofectly certain, that, if the tnunlation (^ the 
English Bible foe retained, tdtars cannot be taken in a literal soise. 
There were two altras used by the Jews in their worship of 
God, ^e altar k£ incense, and the altar of bumt-<#erings. The 
altar of iaCeose stood at die side of the v^, before the htAj of 
holies ; whether within or without, is disputed ; and was always 
undercover. No swallow could get access to it, faowevra- anxious 
to boiki upon it a nest, more dian the spamxw, if it wilted to 
make it a house. 

DiailizodbvGoOgle 
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Tbe altir c^ burnt-offeriDgs, indeed, stood in the open mr, and 
ooold not be covered, as it wa» constantly in use ;. but th«rano 
^mrrow could make its house^ or swallow build its nest, as sacrv 
ficei were offered upon it evening ai>d miwning ; and, if dther 
bird sbould attempt to do to when the priests were abaent, it 
would be effectually prevented as soon as tbey returned. 

Secondty, Altars may be taken in a figurative s^ue for the 
Tabernacle, if the words are those of David ; or for the Temple^ 
if they are tbe wiHTds of men, posterira: to David ; but even diis 
sense, after a careful examination, will be found as unteoabile as 
tbe literal, if the £nglish translatiMi is retained- 

No veil informed person can ever bring himself to believe, 
that the sparrow could make a bouse, or tbe swallow a neat, either 
on tbe Tabernacle or Temple. Thnv was such a oooccHirw of 
people about tbe Tabernacle and Temjde, and such a care takcoi 
to keep them deao, that birds were hardly allowed-to light vpoa 
them, far less to build nests upon the aides or comers of them. 

Supposing altars to signify tbe Tetaj^ of Solom<Mi» which 
stood to tbe Babylonish captivity, birds could not build thnr 
nests upon any part of it, s£ tbe pollution of a place so sacred' 
(»uld never be tolerated ; and even if they had attempted to 
build tfaem, they would have been opposed -by the tnai^iiiery 
erected on the Usp, in <»der to keep thnn at at a distance. 

Id Zerrobabers Temple, at least, which stcxid to the time ot 
Herod the Great, and in Herod the Great^s Temple, whifib stood- 
to the.destruction of Jerusalem by the Romans, all birds which 
were dlqiosed to approach the one or tbe other, were frigfateited 
away by the cule oreb, often mentioned in the Talmud, ca- en- 
gine that drove away ravens, as the phrase literally signi^es, 
thougfa certainly implying birds in general. 
As there was tbe same occa^on for such a machine while the 
Tabernacle of Moses and Temple of Solomon stood, it was highly 
probable, that something of the same kind was erected on scmie 
part of the one, as well as the other, though not menti<med by 
the sacred writers, nor even by Joeephus, the Jewish historian. 

He notices, however, such a machine attached to Herod^s 
Tonple ; and Eupolemus, quoted by Eusebius, describes tbe 
foUowing as bekmging to Solomon^s Temple : " Sotomw made 
two brazen nets, iumished with rings ; and set them on beuns, 

_ Cooxic 
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. raised SO cubits above tbe Teniple ; and they overshadowed all 
the Temple ; and he suspended 400 large bells from the nets ; 
which were so constructed astci ring the bells imd drive away 
the birds ; lest .they should light upon the Temple, nestle in the 
c^lings of its gates and porches, or defile it with thdr f<Eces.^ 

For these reasons, then, we apprehend that the translation of 
the English Bible is wrong, whether understood literally or figu- 
ratively ; and another translation must be adopted, unless we 
would make tbe Psaltnjat assert things which could neVerbiq^Di 
Of translations ^ven by learned men, we shall notice two, 
catber of which we scruple not to prefer to that of the English 
Bible. The first of these translations is that of Noldius, which 
supposes an ellipus of the verb find ; and this ellipsis, notwith- 
standing what Parkhurst has said, cannot be thought hanii or un- 
usual ; " Even as the sparrow findeth for herself a house, and the 
deror a nest, GO also /uxmSJ^^nii thine altars, my king and God." 
The other isthat ofDurell: " As the sparrow findeth for herself 
a house, and the deror a nest; /aRo would approach the altars, 
my king and God •,"" the word al in the original being taking as 
a verb, instead of ate, and not as a particle before the objective 
case, seldom translated. 

Whichever of these translations is adopted, we are under no 
necesaty of translating deror swaUoo!, as the Engli^ interpre- 
' ters were, because they ignorantly supposed that there was no 
other bird which could be associated with the sparrow, while 
it made its house about the altars of God. 

If the word awaUaw only be wrong in the common transla- 
tion, Dr Russel's History of Aleppo has taught us, that there is a 
brown dove which builds its nests in the windows of iioqses in 
■ that city ; and, if the sparrow can really make the altars of God 
ita house, and some other bi rd make them its nest, it would have 
heea far better to have made this species of dove the compa- 
nion of the sparrow, than the swallow. 

As, howevw, the reasons already given shew tbe other parts 
of the common translation to be wrong, that of Noldius or 
Durrell must be adopted, which makes altars rekte to the 
Psalmist, and not to any birds whatever. 

According' to either of these translations, the sparrow can 
make a nest for herself, in a place reckcmed cpnvenient, and 
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the deror its neat, where it can bring forth its young undistur- 
bed. Each has a home to which it can come as a dwelling, when- 
ever it pleases, and every desire and affection be fully gratified. 

Not so was the condition of the Psalmist ; and the stitnig 
sense which he had of it, made him utter words very like the 
patheUc declaration of our Lord. *' The foxes have holes, and 
the birds of the air have nests, but the Son of Mao hath not 
where to lay his head." Thesparrow findeth for herself a house, 
and the deror a nest, but I am not allowed to approach the taber- 
nacle of God, in which Iwould dwell for ever, or worship him in 
his sanctuary, which I count the greatest of blessings. 

Having cleared this passage of the mistakes of commentators 
and translators, without offering the least injury to the original, 
we are prepared to investigate what kind of bird is understood 
by deror ; and especially, whether it be the swallow, ba it is said 
to be in the English Bible. , 

Now, without the least limitation, we are authorised to say, that 
all the ancient versions are against the swallow. The Chaldee 
paraphrase pronounces deror to be the dove, the Septuagint and 
Vulgate translations, th^ turtle dove; the Ethiopic, the ring dove. 

That deror could not be the swallow, we are inclined more 
to think, becaqae m * is the Hebrew term for that bird; and why, 
it may be asked, is not sis used in the two passages, in which 
deror occurs, if the swallow be intended ? 

To this account it may be objected, that the trygan of the Sep- 
tuagint, and the turiar e^ the Vulgate, cannot be the right trans- 
lation of deror, as these interpreters employ the same terms to 
denote fur of the Hebrews, which all acknowledge to be the tur- 
tle dove. In answer, the Septuagint and Vulgate seem to have 
mistranslated deror, not so much from mistaking the origjnd, as 
from the want of a proper word to express its true sense. There 
are at least 70 species of dove, few of which have a proper name ; 
and these interpreters did in this, what they have done in other 
cases ; they made choice of a word which expr^sed a dove very 
like deror, because they had not a better. 

Thus much we may infer from thar translation, that deror, 
at least, was a wild dove ; and its true meaning agrees very well 

• A memoir on the mj, or true swallow of the ancient Hebrews, and not 
(he crane, a« the English translators of the Biblt^ make it, waa read by the 
author before the Wernerian Nat Hist. Soc. Not. 2a. 1838. 
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with the idea of a bird uncontrolled. It agdi^ee/reedom orfi-ee, 
which is & t£nn very appropriate to the wild dove, as opposed 
to the tame. The tame dove is generall j found near the habi- 
tations o! HKii, and makes short excursions when it goes abroad. 
On this account, it is, with great propriety, called perislera kattA, 
Jtidfa, or house dove. The wild dove, on the coaaary, though 
it does not altogether avoid the residence of men, and, according 
to Varro, occa«dnally resorts to turrets, spires, and pinnat^ ; 
yet it is much about the fields, and, on that account, may be 
called Colutnia agreatis, or field-pigeon. 

Men would be ready to call wild doves deror, or unrestrained, 
when they observed them flying at will over a vast range of ter- 
ritory, though they might not forsake it during the whole year ; 
or, from sagacity or instinct, visiting, without inteifereoce, o*hee 
countries in the spring or autumn. 

The swallow, we may be told, deserves the epithet of free, bfrf 
cause it is a bird of passage ^ and is remarkable for its rajnd and 
easy turns IQ flying while it rem^uns in a country; and in the 
i^pring and autumn leaves one coontry and goes to another, 
without any other it;apulse but that of mere insUoct. 

On this ground, all other birds may be called free, who are 
not confined to a cage, and allowed the use cX their wings : l^y 
acknowledge no master, but flutter from tree to tree during the 
day, and roost in any Immch during the night. 

At the same time, it cannot be denied, that this epithet is 
more suitable to swallows than other birds, the dove exccfited, 
because there are 6ome that haunt the woods, and'may be called 
wood snallows, in opposition to the bouse ones, or jthose that 
frequent houses. 

T9ue distinction at least is agreeable to Ovid : 

■ — . quanim petit alt«ra i jlru ; 

Altera t«cta «ubit- JUeitmcijA. lib. vi. &b. 8. 

are his «lear but comprehensive words'. But while he makes 
one, we know there are two spedes of house-swaliow; and, if all 
the other species are to be included in the house-swallow, there 
ai£ at least nine of these species. He might lay claim to high 
merit as a po^ but he never pretended to be a systematic natu- 
ralist, and far less to anticipate the classification of posterity. 

^ut if thrae be house swallows and wood swallows, these are 
no tame swallowe, as contrasted with wild swallows. All of 
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dnm are wUA,, all equally the bhUdreo of fnedom, whether they 
t^roiA Ibe babiuUoDs a£ maa, or skim sloog the extended 
mxMt resort to the solitary inouiitaias, or retire to tlie shellecled 
-nSkya. This aconint, howeTer, cannot be given <^ the dare. 
There is a tame dove and a wild dovi^ ; one thxt is subdued by 
■MB, fimuliariaed to his preBcnoe, and frequ^t about bis dwell- 
ing ^ and otbtrs that spurs his dominion, laughs al his com- 
nands, and roams -wbemrer he pleases. 

The Hehtews, then, made exoelleat use of tbb distinction, 
when they called the wild dove deror, or free, in opposition to 
the lane one, wluch vas more under restraint, and did not feet 
DK^ned to throw off the iBterference of man, under whose pro^ 
taction it had come. 

As they gave k this name, because it was not subjected to 
oontnd, as the tame dove mi^t be considered ; bo Basil, ior a 
amilar reason, gave lo a collection of those dovee, the name of 
ten agelan ten mkonomon, the self directed-berd. 

What species of wild dove is meant by deror is not easy to 
determine. We are ctmfident it was a .specifs weU known is 
EUestine ; and are very much ittclined to think that it was one 
<»r other of these three speaes, the brown dove of Butsel, al- 
realjy referred to, mentioned in his History of Aleppo; the mi- 
gratory dove of Alexandria, m^itioned by Forskal ; or the ring 
Atne, the same as the palumbvs ot wood pig«on. 

The ring dove is not mentioned in the Hebrew ampture, ub- 
lesB it be tite deror. We have ^ready seen that deror is trans- 
latal ring dav«, by the EtlHo{»c inlM^ireter ; and we observe 
bbat ^K^(^ Home has adopted this ttanslatioa; 

We do not kodw whether the brown dove of Aleppo continues 
in diat nraghbour^wod all the yor, but, as it builds its nest m 
the windows of houses in that city, it must hav«t>een known for 
a loi^ time in tbat quarter, probaUy, as far back as the days of 
David a^ Scdoaioa. 

As to the Riignitoi^ dove of Alexandoia, Dotked by Forskal, 
there is this remaricaUeciiQumstance concemiDg it, that it is cal- 
led derxyri — the very name in Hebrew belonging to that bad^ ■ 
which' we aie now coneidenng, and whence arises a strong pre- 
sumption, that deror may be tjiis very spedes of dove ; mudi 
stronger, ineked, than can be brought ftn- any oAer bird, 
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If this dove appeared .at certain times of the year at Alexan- 
dria, it might do so aJso at PalestiQe. In that caae, the authors 
of the Psalms and Proverbs would be nell acquainted with It, 
and their countrymen readily understand what t»nl it was, when 
they had occasion to mention it. 

This bird seems to have some resemblance to the passenger 
dove of America, which goes southward and northward, in im- 
mense flocks, at certain times of the year ; and, Bke all other spe- 
dea of dove, has uncommon strength of wing, and con fly long 
and far mthout wearying. 

Upod the whole, we are perfectly convinced, that the deror 
of the Hebrew scriptures is not a swallow, as many have under- 
stood it, but a spedes of wild pigeon. It is very likely to be 
one of three species now mentioned ; but we would require to 
know more of the history of each, before we should be able to 
say which of the three it was. 



Description of a Syphf/n Lamp, xoith Figures. By Ladrxkce 
Davioson, Esq. Surgeon, Dundee. Communicated by the 
Author. 

Xn perfcMining some experiments last winter, I was struck with 
the posubility of rendering the syphon far more extenuvely use- 
ful, by attaching it to a float' capable of supporting it, without 
resting at all on the side of the vessel, as it does in common cases. 

In the usual application of the syphon, the effect of the fall 
of the liquid in the vessel is evidently to bring the two ctJumns 
of liquid in the legs ^ the sy^rfum nearer and nearer to the same - 
length ; and, consequently, to diminish the quantity of liquid dis- 
charged in a given time. 

Now, if the syphon be kept floating, it is evident, that, though 
the liquid falls in the cistern, the di&rence between the length 
of the two legs remains the same ; and consequenUy (cHeria pa- 
ribui) the quantities of liquid disdiai^ted in equid times will be 
equal 
. Of the various applications of which the floating ayf^Mm is 
capable, a very simple one is for a lamp which may be used 
ather with or without a. wick, uid which has been found to bum 
for months tt^ether with a uniformly regular flame. 
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Deseription of the Shelch. 
I^. 4. PlMe III. lUpreaentB a frjmt view of tbe luDp. 
Fig. 5. A sectHMi of Uie lamp. 

A IB « arphonwitb equal legs, having both eztremides turned up ; but 
when it is made of glass, and is intended (o be used without a wick, 
the bamer extremity nlusl be considerably more turned up than 
the other. 

The syphon A elides in an oral or oblong float B, which may be 
made of cork, or any other light substance. 

C is an oral or oblong vessel, in which the float B can move eanly i^ 
and down. At one side of the vessel C, is a small cup D, intended 
t» receive any oil that may run over, and which then collects in the 
cavity G. 

Having adjusted the syphon in the float, so that it passes over its 
transverse dianwter, we fill the syphon with oil, and plunge the float 
into the vessel C, which should be nearly full tif oil ; and then, by 
means of the wire E *, the float is to be slid up or down on the 
syphon, until the oil is almost running over at the extremity F, 
when the lamp may be lighted, and will continue baming nntil the 
syphon comes to touch the bottom of the vessel. 

If the above be thought worthy of a place in your Journal, ita ' 
ioserticm will oblige your obedient servant, 

Laubbncb DAvmeoN. 
To PnifeBsor Jahxsom, I 

Edinbut^ J Sdndse, Augiai 16. 182S. 



Mr Davidson, in answer to my query, whether the lamp had 
been used by him, and found to answer well, says, " I beg to 
state, that my father (Dr Davidson, of Marischal College, Aber- 
deen) used the syphon lamp without a wick, during the greater 
part of last winter, as a night lamp. It was found to bum wifh 
an uniform steady light for months, without the least trouble, 
excepting now and then cleaning the glass burner, and filling 
the lamp with oil. I have also one burning in my surgery here, 
with B wick ; and frtmi the oil being kept always at the same level, 
it does not require snuffing during the whole evening. — Edit. 

* The wire B also serves the purpose of receiving small weights to coun. 
terbslBnee the weight of the sjrphou. 

But these ma; be rendered unnecessary, hj altering the form of the float, 
&c.,,as by making the float in the shape of a horsbshoe, and the oil vessel to 
cMTteapond. The addition of a wdght at H tends greatly to steady Uie float 
and keep It properly balanced. 

OCTOBEB — DECEHBEE 1838. 6 IQ'^lc 
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Sketches <^ &>e Meteorok^, 6eolog^, JgrictJkire, Bottmy, 
and Zoalaffy of the Southern Mdhratta country. By Albx- 
AMBER TOBN90LL CaftiflTiE, M. D. Member oT the Werne- 
mn Sode^. With a Plate. (Continued from page 304. of 
preceding vdume.) 

Geognoay. 

X HE geognostical anvngeiiient of the rocks (A the Indian Pe- 
ningula is every wheie very simple ; and a great uniformity pre- 
vails throughout the whole countiy, from Qape Coioorin, even 
as far as the Ganges. The some formatjon, in many instances, 
extends, uninterruptedly, for several hundred miles in die same 
direction ; and, conseqaently, that great variety, and those fre- 
quent changes within a short distance, which are so conspicuous 
in Britain, are seldom met with among the rocks of India. 

The principal rocks in the peninsula of India are granite, 
transition rocks, old red sandstone, trap rocks, and, superior to 
alt these, a ferruginous claystone. The Darwar dist^ct, and 
the adjoining coast, contain spedmens of all these rocks ; and 
will, therefore, serve as an example of the general geognoetictd 
structure of the peninsula. 

Granite, 

This appears to be the most abundant rock in the peninsula 
q{ India. It stretches, with few interruptions, from Cape £a- 
nH^n to beyond Nagpore and Ellichiprav, occupying a great 
part of the Caraatic, Malabar, and Mysore, nearly the whole of 
the Nizam^B domimons, and a large part of Barar*. It is also 
«et with in many places still farther north, viz. inMalwa-f-, 
Bundelcun.d:J, and in the n^ghbouriwod of Delhi S ; and 
Lieutenant Gerard found some of the highest of the Himalaya 
Mountains to be prindpally composed of it ]|. 

■ I ttole tUs prindjsU; upon the authuit; of the late Dr Yaywej, »bam 
I met M HydnlMd, in I8a3< and I mjtdf tiareUed tltfougb a grtt pvt of 
the Nizam's dominions, 
■f Vide Malcolm's Central India, voL il. Appendix. 

t Tide TnuMctions of tbe Wemerian Society of Hdinbuigb, voL ir. p. 26. 

I Tide TiuiMctlons of the Geologicil Sorietj of liOndoD, New Swiea, 
voLLp.(,8. Ulbid. p.l!7.>(Mg. , 
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All tbe esBtern port of the Southern MahraUa Dpoab, tioja 
Uw Sungiun* of tbe Kirtnah and Tumboodni, to near the Bri- 
tiWi froBtJer, oonaits ot gtanite-f- ; but west trf* that, viz. in iJie 
Britieb tsnitwy, it atAy. occurs pcnsionally, protrwfiqg in a 
few spots throu^ tbe schists fay wtuch it is cov«%cl {t alsp 
occurs in the soutb«D partt of the district ; tbe Myt<4« gnu 
nite extending, in smne placm, as far as, but seLdmn mw^ be- 
y<nd, the frontier. But idtbough it be met with in conjpars- 
dvely smaU quantity in this district; yet, cDnsidering its very- 
great importsace as oooneeted with the gajerst gepgn^wy of In^ 
dia, I will not aHifine mysdf to the appearance^ exhibited by 
tbe few specamens met with here ; but will also avail myself of 
the obserrations I have be^i enabled to make oq the grwite in 
other parts of the peninsula. 

The granitic tracts of India exhitnt ibe same general features 
an granitic ctHjotries in other parU of the world. Bugged hills, 
with hold denticulated outlines, li^ heaped together in the gomt- 
egt irregulority, or occasionally form an obscure ridge, the crest 
of which, when ioteiposel between the spectator and the even- 
iDg or mcwning sun, presents Uie most fantastic forms. Sotoe of 
ffaeae ridges, when didr dark outline is seen at twilight, agidiuft 
a niddy western ^y, emulate, in tlieir varied forms, the C8pri< 
eious ^pes of summer clouds ; and we can then trace abog 
tbffir tumiaits the af^waninces of castles, trees, men, and various 
faatsstic gioups. Many of the hills have the appeuance of C(d- 
bebons of large firagments of ro^ thrown confusedly t<^;elber 
t^ some CDDTulsioa of nature; while frequently larg^ msBsee, 
piled with great regutSirity on each other, look like the gigantic 
nmains of cydopean architecture. Huge insuUited masna^ 
fmrming connderable hills, in many instances, rise abniptiy out 
of a jrfain, to a ha^t of several hundred feet, and present near- 
ly perpendicular faces on several of their sides ; thus affording 
situations of immense natural strength, which have almost inva- 
ri^Iy been t^en advantage of by the natives for the ereiction of 

* Sungum signifies the angle of Und &nned by the juacUan of two rivers. 

-J- GoDBult ^ Mfji va the (aaC number of tfae Joifinal, and the Kc^on in 

this Number. Owing to the exact bouiwltines of the different formations u<4 

liaving been ascertained, they could not be coloured on the Map ; and tbdr 

(, therefore, has only been inserted. 

g2 
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fi»tB. These insulated hills ore generally met with at the edges 
of the granite tract, where it is succeeded by the trantation 
rocks ; and being ntuated in the midst of very extensive pUins, 
when they are seen from srane distance^ tbey have exactly the 
appeanmce of rocky islands in the midst of the ocean *. 

The hills have very<rftea a mamillary form ; their sides being 
bare and smooth, and having generally large detached plates 
resting upon them, which appear as if they would the next mo- 
ment Elide- down the smooth surface into the plain below. 

The valleys are irregular, are strewed over with fraginenls 
and immense rolled masses of granite, and sometimes afford the 
most pcturesque scenery. Notwithstanding the barrrai nature 
of granitic smI, the country is, in many f^ces, covered with 
jungjef. 

Upon a superfi<aal examination, the granite of India might be 
pronounced to have several distinct structures, such as the stra- 
ti6ed, tabular, columnar, Sec. ; but all of these may (I am con- 
vinced, from pretty extensive observation) be referred to the la- 
minar ; the laminee giving rise, by the infinite variation in thar 
direction, form, thickness, extent, teaA mode of disintegration, to 
the different appearances alluded to. The most comnum variety 
appears to b^ the curved laminar ; the lamina varying in tbdr 
thickness from a few inches to many feet, and almost mfinildy 
in the d^ree of their curvature. The bare mamiltary shiqwd 
hills and knolls, which are so common throughont the grawtic 
tracts of India, owe their ori^n to the curved laminar structufe 
cS the granite. Tbey have almost invariably loose angular 
plates resting on their sides, which have arisen from the most 
guperfidal of the laminie having split, and separated from those 
bmeathj. 

' Some of the Btrongeat fbrta in India are of this description, for imtance 
Chittledroc^, Gootj, Copaldroog, Eidghecr, &£. 

t Several spedea of cuttatd apple (Atmoiui) grow in great abundanoe in 
^e juDf^lea of Hjdrabad ; and even, in the driest seaatm, thdr fruits attain 
great pecfediiin 

X Bdlar^hlll, tome of the hills at AnogooDdy, and Moul Alle^ hill, near 
SecuDdenbad, are good examplea of these appearances. 
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The Uraiiue are aometimes rtnugbt, but aeldom to R.greatex- 
<cnt; fior if traced to a short distaiice, it will genra^y be found 
lint tbey lOon lose their straight directioii, and beoome curyed. 
These straight lamkue (as might be expected) vary in thar dipt 
fion hoiisiOBtal to vertical. 

I^e granite, on one aide <rf a small hill at Sbawpore near tbe 
Beona, baa somewhat the aiqwaranoe, when seen in a certuo 
diredion, from a little distance, of being oolumnar^ but wbeo 
it is examined more closelyi it becomes eyident that this i^ 
pcanuce arises from the ftdlowing drcumstance. Tbe laminBe 
of the giHiiite, oo that aide of the lull, are straight and vertical, 
rad had fwmo'ly made a very rapid curve at the tc^ By 
tbe influence ot die weather, the curve had been worn away, 
and bad dius allowed the infoior vertical parts of the lamina 
to s^iarate a little irom each other ; and, aocordingly, whra seen 
IransTenely, 2bey have amnewhat of a columnar appearance. 
This will be better understood from the diagram. Plate XV. 
Fig. 8. Of represenU tbe small hill, b the vertical taminse, which 
make a n[Hd curve at c ; and this curved part of the lamins, 
r^reemted by the dotted fines, having been removed, tbe v^- 
tical pwtioDS have lost thdr support, have Beparated a little, aoA 
tbns present, at their edges, tbe columnar appearance alluded 
to. 

The Iwminaf of the gra^te are very often divided by natural 
justs or seams, which, in some instances, ^ve rise to an obscure 
prismatic structure. These seams becoming widened by tbe 
action of tbe weather, and many of the separate masses, owing 
lo their more perishable nature, having' beoi diuntegrated and 
ronoved, many of the peculiar features of the granite, already 
described, are thus produced. 

A very interesting variety of these seams is met at Chunder- 
gooty, on the nortb-westem frontier of the Mysore country. A 
small range of low undulating hills is composed of the common 
curved laminar granite ; the laminas of which vary from several 
feet to a few inches in thickness. Parallel to the direction of 
tbe range, viz. south by west, the granite is divided by vertical 
seams, which maintain the most perfect paralldism throughout 
their whde extent ; and thus, were we to leave out of oonddera- 
tiofl the laminar structure, they might be said to divide the hitl 
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into Kgulu- Tflttlcfd ttnxa. 1%e aopcrfiaal lannuD b«^e,' in 
tamy (daeeft, aepmnied M the mttm, and by cxpoafa^ ibooe btf- 
Itiw, hsve aflbrdM <i proof that the seans extend thm^ tHc 
nliblft iliA« (tf the Ml. AtnttsVenesecticxiaf thfrfaaivotddtf- 
f(tfdanappearancelikethatrepre8eiitediDF^>S.PbtoIV. His 
gTdnite is, ifl sotiie places, penetrated l^ mall YtaoM of quartz, 
Whidi, Oa apptoadtnng a seam, leave their migiDal dinctioA, 
ft^w the cdune of the se^m fat a gteater or les tb'Btance, «id 
dgaid tibraptly leave iL 

The two aurfkces of the Ifttilinse are oft«i p»-fectly psndld;- 
and whea they Ore not of a gteal thickness, thsy can be very 
e&nly raised in slabs of any aize, ftir ait^itectural purpows. It 
is seldom, htrWeter, that they ara of preciMly the suK diidt. 
ncas for any great extent; and sometinMS this varies prodi- 
giously within a vity shdft distaitoe. Id Mine hmanees of this 
description, the granite loses its laminar appearance. Thus, 
when a lamina becomes very rapidly thinner, m that its two 
surfaces meet, it acquires the shape of an immenBe wedge, whit^ 
is not unfifequently met with. In such cases, the term laminar 
is rather inapplicable. At the same time, it must be renmiber- ' 
ed, that these are extreme instatlces, which ate Oonneeted by 
many intermediate links to the most perfect fortn of this stfUc~ 
ture- Although, therefore, we would not a\fply the tertn lami- 
nar to these cases individuaHy, yel it is perfectly evident that it 
is quite accurate as a geno^ term, applied tb the pfevftltlng 
structure of the granite of India ; and that, when we analyte'fbe 
various appearances whkh the granite presents, th^ may be i^ 
considered as varieties and modifications of this Structure. 

There are several instilnces, in the Hydrabad coilhtry, Of huge 
natural coluoins, formed of four or five s^Mrate masses t^ gra- 
nite, piled with great regularity oh each other, with part of their 
surfaces accurately adapted. These, in some instances, occUpy 
the summits of gentle hills ; and from all the appeartUices con- 
nected with them, it is perfectly clear that the dlfier^nt masses 
continue to occupy their ori^nal ffltu&tions. The following is pro- 
bably the manner in which this curious appearance has, in many 
cases, originated. Suppose Ffg. 4. Plate'IV. to be a hillt^latiiUiar 
granite, it is evident that if the lamitlffi be liable to be split and 
di^tegrated by the action of the weather, those parts which 
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lest on the aides, aad are.nprcMstcd t^ the dottid linen, wwild 
be moie li^ile^ SKfm their inotawd podtiou, to be worn down, 
aad to slide into the lui^bouiug valley, thaa that put mbifiii 
rats faonsoBtaUj on the summit ; and wsre the nasEs a to be 
left, it WMild pntect the pcntioiia frcde immcdJwtely hdour it*, 
while the other parts were gradually disinte^pnted and retowed ; 
and thus a rude column, oomposed of a nmnher of separate 
blocks a-&cd«(tf granite, would be fmoed. As the di^vnt 
fD HM cn iest hoiiiMitally oo eadi other, and bave their aurboes 
{vategpt whne these have hets much acted upon by the wether) 
aDeurately ada p ted to each other, we cannot fw a moment Sitp> 
pase that they have been oonv^ed fnm a distance, and anao- 
gtd in this manner merely by clianoe. On the other hand, we 
have every reason to conclude, thiU they are the aU^t renMons of 
lomiofie, the other parts of which have been gradually worn down 
all around tbem ; and that they now stand as, mmiunrats of 
what the bd^t and nature of these lamiryi' formerly were. 

It is by no means uncoauocHi to meet wUh a vnn of ([uartz, 
y^iar, ortnp, paaang frmn one loose block of granite into 
another, or frmo a hill into a mass, resting loosely upcn its sur- 
fiue; which clearly peove that these continue to occupy the 
Bituations.in whidi they were originally fnmed. Upon a si^ier- 
Gcial view, tne is naturally led to suppose tbat the confused 
be^ of granite blocks are the result frf* some great coavulwm 
flf aatiue. But by merely tracing the small veins of quartz, feU 
qmr, &c.,whiah travoae Uie granite from «Hie ctH^igilous block 
iuo another, and by attending to the accurate adaptati(»i of 
some of the contiguous parts of these blocks, we can prove that 
a great proportion of them continue in thar original dtuations ; 
and that all the i^f^iearances ot coofuaicHi which they exhibit, 
arethe result of a partial and iiregular disintegration. It is 
onlyin^ valleys that transported magoes are found. We have 
genemllyteaKHi to conclude, tbat all the sqwrate masaes, on the 
■dea and aummita of the bills, conUnue to occu]^ their tmginal 
{daces, however cmfused these may now appeu'. 

We have no reasiHi to suppose tbnt all the granite whidi.has 
been diuotegrated and washed away, was of a hardness and du- 
labiUty equal to that of the masses left entire. Had this been 
the case, tfa^r destruction would have required a length of time, 
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wiiA our unagiaatioii caiiit6t embrace. But, it is quite evi^ 
dent, tlMt the perishable granite of 'loo§e texture, whicb ib so 
very common, has olcme been removed ; and this remova), by 
depnnag the more solid masses of its support, has eauBed many 
<^ them to split, and be precifntated into the n^ghbouring 
vidleys. 

The distribution of the perishtiUe granite is often very irre- 
gular ; and, in this case, when removed, it must necessarily 
leave the solid masses with which it was assooated in the most 
fantastic utuations ; and thus we can imagine how many of those 
appearances of amfusion met with in the gramte of India may 
have' been produced. We can sometimes perceive how the ori- 
ginal lamiaae might be renewed, by filling up the vdd spaces 
between the different masses, and thus connecting together what 
were fonnerly distinct portions of the same lamina. 

In r^iwd to the mineral composition of the granite, it la&y 
be said (speaking very generally) to contast of felspar, quartz, 
mica, and homUende ; but it is very seldcwri that all these in- 
gredients are found associated in one specimen. Sometimes one 
ingredient, sometimes another, is wanting, which produces a 
very great number of varieties. By far the most common is 
that composed of qumrtz, felspar, and hornblende, — ^the Syenite 
of Werner. The felspar is in some instances white^ in o^ers 
red. A great part of the Indian Peninsula, therefore, consists 
of a rock precisely similar to that found in the famous quarries 
in Egypt, and it has the same geognostical situation-; for we 
are told by Daubuisson that the latter, hke the Indian rock, is 
associated with granite*. 

The ingredients vary very much in their prt^Ktrtians and co- 
lour ; and thus produce varieties that occur within a short dis- 
tance of each other, in the same lamina. One variety is some- 
times found passing imperceptibly into another, penetrating it 
in the form of a vein, or imbedded in the form of a nodule. 

A very interesting variety is -found associated with the gra- 
mte at Rotm, in the Darwar district -f. It consists of a very 
dark red felspar, with small disseminated crystals and minute 

" Trait* de Geognosie, torn. ti. p. 20. 

f I un indebted to Walter Elliot, Eaq. for Uie spedmeiiB of tkis rock 

which I [lOSSBSH. 
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veins (^ (Quartz ; and, what is curions, there are numerouB bod^ 
veaJcular cavitiefi throughout the f^qiar, Borae of which are 
Ihied with very ndoute cryitalB, apparently of dilnite. It-would 
he interettiiig' tn wcertain the exact relation which this rode 
bears to the grudte, a point which I myself had not an oppor- 
tunity of examining. 

A very beautiful itsck is found asflO(nated mth the granite at 
Gudjundef^ur. It is a sort of greentione porphyry ; the 
baas being gre^iRtone, and containing large crystals cnf red fel- 

»P«f • . , . 

The Indian granite is generally small granular, I hare raoly 
seen one specimen of large-^^wned granite in India, which bad 
been brought irata MysM^, and was composed of felspar, qUartz, 
and mica. 

At the Falls of Garsipa there is a variety c^ gramte, which 
differs from the common granite of India. It is not ao old a 
granite as the latter ; is composed of sjoaatl grains of white fel- 
spar, quartz, and mica; has, in some instances, a. slaty appear- 
ance; and is associated with gneiss and hornblende schists. 
These rocks, being perfectly bare, can be very easily examined. 
They all occur within a space t£ a few hundred yards. I (Ay- 
sened several vaiieties of the bi»nblende rock. One con^sts 
^moet tiitirdy of hornblende ; a second contains disseminated 
crystals c£ fdi^ur ; a third contains mica and felspar ; a fourth 
has more of the t^aracters of actynolite than hornblende ; and a 
fifth contains so much mica, that it appears to be almost entire- 
ly composed of it All these varieties, with the- gneiss and gra- 
nite, pass insenfflbly into each other. They are distinctly stra- 
tified; have a dip of about 30°; and their direction is nearly 
£S£. They form the sides of the chasm, over which the river 
is {wecijntated at the Falls of Garsipa ; and the depth of which, 
as already sUted, is nearly 1000 feet. This is the only place 
in India where I have met with primitive gneiss ; but it is not 
inprobable that it occurs in many other parts of the country. 
We are told by Dr Davy, that tiie greater part of C^Im is 
cunposed of it * ; and it is also found in the Hymalavasf. 

■ Pidf Transactions of the Geoli^ical Sodetj of London, vaL t. p. 311. 
t Vide do. do. New Seriei, voL i. p. 188. 
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Quarts vdns are «eiy eoumon in the gnmte. They ore 
sometimes so small as -to be'c^pidile t£ beiBg nhUHted kiihanH 
qwdneOB. Stmetnaes tb^iweof suefa aaM^tude afi tofona 
ranges tS. hiUs, whicfa may be iccogniMd at-a great ddmce ^ 
their white colfur. Those hills appsw to have oi^inated fcMU 
the iodestmctible nature of the quartz haidog -flaabfed it to 
withstand the attackft f£ the weathor ; while the move perisbaMe 
granite was worn down all oraund it. Thoe.are twe otHi^Heu- 
ous ridges cS quartz which appou to 'have bees &med in this 
way, in the vicinity of Hydrabad. One is near the British na- 
tive cavalry lines ; the other is near the town of ^lumsidiad. 
Drusy cavities, lined with very beautiful amethysts and roelt- 
crystals, are sometimes found in these hills. The gcanite) in the 
vidnity of these veins, often passes gradually into the quar^ hgr 
loung its other two ii^^edi^ts. 

Tn^ is very common throughout the 'gnuute tract tif India. 
It is found both in veiosand ia extainve overlying nuwBes. 

The v«ns which traverse the gnuiite, presoit two distinct 
kinds of tnqj. One .is precisdy nmilar to the most cotamea 
kind of the secondary or overlying trap, viz. a greenstmie of a 
perishable nature, and having a aoocentric lamellar structure. 
It thereitHe most probably belongs to that 'fonnation. The 
other is more compaet, has a rhomboidol Btnicture. :eecuns-ge' 
nerally in smaller veins, and is much more durable. 

-Large accumulatitws (^granitic debriaare met with. all over 
thc-granite tracts of India. In many plaCestlus dabda has so 
comjdeteiy consolidated, simply by means of the aggregadoa 
exerted between its particles, as to form a hard roek *. This 
rock, in some -instaoces, exhiluts on obseure achistase stiuctu«& 

Granite is not generally employed as « building stove in In-> 

dia, on account (£ its great expence 4 but lai;ge slabs <£ it are 

sometimes brought into the bazaars for sale by the Wudrahs -f-, 

. and are used for paving the Ao(x& of the verBodafas io the bet- 

*'Klmii meDtioas an instuice of an orlifiria' accumulation of granite 
sand haYiag ' 10 amplelelj oouMlMated, bjmcanaof ■ Bimple iggr^Uoii 
between its particles, as to fonn a rock la hard as to be impenetr^le by wa- 
ter. 

t A vagrant clau of people, lomewhat reaembliog the gypde^. 
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ter sort of Uttawe botiMs, and otfier nrOiln' piti<ptecs. It is Ao 
brwB brto hand-mills, ftit grindbg cdrn-; t#o or four of wWA 
tniitmdfdfwaumaTAhiSiadti end Eite'tfatn«terifcd tothe 
bultofori^*. Tbete are the fnimeVBl ihSh of 'bU oom- 
tri^ wtsdi an n^tbmed in Sor^itlire, -and are adll ■maanaa 
aKH»g'idl nnemlizediiatiaDk. 

The nudHit ffindoo temples At Anagooad^, -dow puniyia 
nUBS, tmboSt of pey gnnite^ or radier wjaate. ^Iiemas. 
five aad f^oomy a^le of architectuie which efa aia c M i u a flH 
Hindoo bmldings, is idsomet with here; but, in one instance, it 
has, to a certain degree, been departed from ; for, io one of the 
principal bilildifi^ there is mexteonve otrionnade^ -the ot^fhns 
of which ate light, with bduH pedestals and captkls, and n>i, 
prbadiingaomewhtf in tb^ pr^MitioDs to the -Greeiaa. Some 
of the {nUars are taitefull; euved with fldw&n. ' A Anr netn 
the 'fiwm of caryitfides. They support immense slabe of gra- 
mte, i^uehaFeerirved ontfaor "under suii'fiKie, bo'hs to'ftim on 
onamental roof. The largest c^ those rii^-whid) are in the 
coitral port of. die budding, are at least thirty feet loagf. 
Utelaminar structure of -the granite has pnAnbly been t^en 
sdvoitHgeof in tbe formMton-tif these slabs ; fora sktb ofaU 
most May thteknen may be easily dethched fimi its native «• 
tnatiai, and tb^ Cut 'into'the-requiicdfarhiy and'^'thb'iKees- 
Mry letigth andtweadth. 

It would npjwar, 'from a paper [>)' Dr Xetinedy, in the '8th 
number <^ &«w8tet^ JtMunal, that'thenhtives'of India tetve'a 
tRthod' of pt^islHi^'gratnM, which conlniunieMes toitabte^ 
colour. In this, I am |ffetty sure, hemuM'hove 'been d& 
ceitied, and'dMthe basmistidien trap fbr giwritb. fFmp'is ex- 
ttiinvely used' in India fbr architMttral purposes, wtd 'fitrwa- 
tinry. Mbst'of'tbe tnnplesat An^(»ady,'aB tdftMlytteto- 
tiooed, are built of grey giianite, \riiicb perfeedy ret^s its ita- 

* Tbia brings to mJnil the follnwing pamge of Virgil : — 
" Siepe oleo tardi coetas SgiUtor aselli, 
" VUlbus >ut oMmt pomis : lapfdem^ue reogrfens 
TneuMtH," Ac. 

1 1 cannot pbMtiTely sUte thdr exact'Utiglh; tot I attKin^lM to swttr- 
bun it ab^y by padng acrou the buUdiDgi but I un co&fidcat tfae^ ai« 
not leiB than thiitjf feet long. 
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tural cdour. Some, oa the other hand, are built af greaHtone, 

and are consequently black. 

The HindooB p(^sh all kinds of stones hj means oi powdavd 
corundum, mixed with meQt«d iac. The mixtnie being allov- 
ed to oool, is shaped into obkng jneces, of tbne or four indies 
in length. The stone is pcdi^ied by being sprinkled with wa- 
ter, and at the same time rubbed with these oUtrng nuuses; and 
the polish is increased by masses bring used succesuvely with 
finer grains. 

Transition Rocks. 

These rocks occupy a very large put of the Darwar and 
Canara districts, and of the territory of Goa. They extend 
from the eastern and southern parts of the Darwar district, 
where they succeed the granite, to the western foot of the Gauts, . 
being, in a few spots only, interrupted by the gnuiite, which 
protrudes from beneath them. On the coast, they are concealed 
by the ferruginous claystone; but, in a few places, are seen crop- 
ping out from beneath it. In scxne parts of the Gauts they ate 
ooTOed by the .same clay8t<»]e, and by trap rocks. In the 
juffthem parts of the Darwar district, they are only seen in the 
bottom of the valleys, which intersect the sandsttuie hilts. In 
the central and soiKhem parts of the district they are tmly co- 
vered by the black soil, called Cotton Ground, which there 
forms exlensivc pltuns, and will, he afterwards described. To 
the west of Darwar the transition rocks form parallel ranges of 
lulls, havjng a general direction of south-east, which is the same 
as that of the strata of which they are composed. 

The principal rocks of this series are clay-slate, chlmite-slate, 
talc-slate, limestiMie, greywacke, gneiss, and quartz rock. The 
stnUB' appear to have a general direction of north-west and 
south-east. They are generally highly inclined, and, in many 
instances, quite vertical. 

CloffSlate. — A great many varieUes of this rock are met 
with in these districts. Its prindpal colom's &re grey, blue, 
greenish, red, and white. The grey-variety appears to be the 
most common. I have met with it near EuUadghee, a few 
miles fnmi Darwar, at Hoolgoor, along the river Mulperba, and 
in Socmda. At Kulladghee it contains beds of white quartz, in 
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which I found speciinens of cof^wr-gveeo. It haa someUmes a 
gtcenish colour, and a blue vaiiety ia ocGaMonally aaaodided 
witb it, which very mudi resembles roo6ng slate ; but has ad~ 
dooi its hardBOfs. It is also associated, in some plao^ with a 
rack closel)' resembling the greywadce slate of the south of 
Scotland. 

The red and white varieties of the day-date occur in veir 
conuderable abundance in these districts. They extend for se- 
veral miles around Darwar, where they are associated witb 
quartz rock. They are found a little to the north of Eul- 
ladghee ; and I met with them alao near Holvully. in Soonda. 
They nay be said generally to connst of felspar, more or less - 
ccJonred with iron, and having a loose a^regation. Sinne va- 
rieties, howevtf, are indmately mixed with quaruty particles ; 
which gives them a great degree of bordoesB ; and they thus 
gradually pass into the quartz rock witb which they are asao- 
elated. The white variety is frequendy so pure, that, in band 
specimeas, it would at once be pixoounced to be a pure porce- 
lain earth. This variety is found in great abundance at Dai- 
war ; and it might, I have no doubt, be very advantageously 
quarried for the purpose of b^ng manu&etured into porcelain 
ware. It has an obscure slaty structure. The red varieties 
with which it is associated, are distinctly slaty. There is a gra- 
dual tranntioa txanx the purest white kind, to those having a 
deep red or brown ccdour. A light purplish colour is also sixne- 
limes met with. 

At Darwar, these rocks ate distinctly stratified. The strata 
ere nearly vertical ; and their direction is nwth-weet and soutl^ 
east. No single variety forms a continuous bed of any ex.. 
teot ; but, on the contrary, several vaiietjes are often found 
vrithin a very short distance of each other, in the same stratum ; 
and they are almost always traversed by thin veins of a tmnra 
quartz. In additatm to the strata seams, these rocks are generally 
traver sed by other parallel seams, which cross the strata, aad 
thus, in some instances, give rise to large rhombudal masses. So 
parallel and distinct are diese transverse seams, which are seen in 
some of the Im^ wells at Darwar, that they might, on a super- 
fidal view, be readily mistaken for the true Btratifitattion. . , 

L.iliz,,!:,., Google 
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Owing to the soft nminqre of these day-slates, weUs can be 
T»y easUy dog at Darwa* ; and tercral that were dug, doling 
my raaidettce there, to a depth of at Icoat sereiity feet, horded 
me ofqjntuiiflieB of rtudjring the ntiture of the-Mrsta. Some- 
times the xed, aometmies the white, vari^y oocon at the suiftce; 
and I have found the latter at a depth of' sev^ity feet. Sone 
pf the vwielies, wfae^ weathered, anamaan oc^re ydknr colour. 

A finedkplayt^theee varietka of the day date occuraintbe 
bed of a ravine near KuUad^iee. They there alternate with 
beds o( graywaeke. Tbey have a vary highly iodmed, and, in 
some {daces, a vertical dip ; and tbdr direction is about north and 
by west, south apd by east. In the dry season they can be vmy 
canly examined ; (or they ave ccpi|detdy exposad fcv an Extent 
of probably A quarter of a mile, except in a few spaU where they 
are cowred with debris. In thpee parts of the ravine where 
they have been worn down and polished by the stfvam, their 
red, Uue, and i^te colours produce a beautiliil a^qtearanee. 

Clkioriie.Si(ae. — This rock i* very widdy distributed through- 
out these districts. It is met with ^roughout the whole of 
the central and southern parts of the Darwar district, in the 
Oauts, and at several pdnts on the western coast, under the 
daystone eonglomenUe. Its most ocnnmcMi colour appears to 
he light greenish-grey. In the Ham-gaut, I found it widi dis- 
•etninated grains of felspar, and having a fine daty structuia 
Thoe is a varie^ fbund near Parwar and Kittore, which is iO' 
termediate between chlorite-slate and day-slate. It has a bloi^ 
Ifrey ciriour, a sli^ly greasy fed, is hard, and has a coarse 
«laly structure. When tolerably compact, it is emph^ed as a 
building stone ; for whidi it is well adapted. 

Some varieties of the ohioiite and daydates ooptnn (rya. 
tak of iron-f^rites. I have been infonned that this miiwrd is 
oanttisaes sent ell the way to Madras, fay the native raemfaants, 
as an attide ot trade, I believe for the purpose of behig cut ip. 
to beads and other ornaments used by the n^ves. 

Ttde-Slatt. — This, like the dilorite state, has a very wide dis- 
4rihation throughout these districts. There are several varie- 
ties of it. The talc sometimes occurs unmixed with any other 
substance. It has, in this case, a fine slaty structure, and b 

1 
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^reyiih or i«Idi§h txilour. This variety I ft»ad a feir miles 
from tbe Falls of GarsipR. Most frequently the late U mixed 
wkb (]piartK ; and the rook has then tbe geaeral nproarMWe of 
mieft-Bhite, esc^ing tbe rfifl^s-cnce is tbe cbantctenof Ae two 
moatia. This variety- eccun in the centcal pots ot the Der- 
war cbstokt, and in the Western Gauto. At Nurgoimd aad 
Cluidi Nui^oMtd, the strata of this varie^ hsve a nefriy- vevii. 
cal dip ; and Uieir direction ia aoutb-east and b;^' south. 

Potatone is found aaaariated with these rocks u> tbe smitii- 
east part <^ tbe Dtvwar Strict i and is used by the natives S» 
the manu&ctiBre of various utenals. The Soapstoae, whtc^ Is 
aM in alt the b«aarB, is probably i^ obtained fmn the samp 
foiMaAioB; but I nys^have never seen «tb« it or the pot- 
stofie in twt • 

AJl the fine plaster with wMch the walls of the houses are 
covered in In^a, and which is ao mtieb admired by strai^ws, 
is compiiaed of a mixture of fiae lime and soapstene, rubbed 
down with water : wIwq the plaster is neai^y dry, it is rubbed 
ovw with a dry j^ece of soapstcme, whi(^ g^^^ i^ " poliA very 
much resembling that (^ well poli^ied marble. 

Lamettone.-r-l have met with limeMone only in tbe nratb-eaat 
parts of the Darwar district Numerous large beds qf it ocnir 
about Kulladghee and Bagalkote, where it is assodated with 
clayslates and greywacke. Its strata are highly inclined, and 
their general direction appears to be north and by west, south 
and by east. The principal colours of the limestone an; ydlow~ 
ish grey and blue ; more rarely it approaches to white. Its 
fVacture Is generally flat concbcndal. One of the varieties, from 
near Bagulkote, answers well as a lithop^phic stone t for wbioh 
purpose it has been used at Bombay. 

CrqnracJke.-— -Tblrrock, as sbrady stated, is assooated widi 
the clayslates and limestone at Kulladghee ; it also opmrs in 
some other parts of these districts. Moet of the coarse grey- 
wadces there have not the hardness that usually belmgs to (lie 
Sfune rock in Britain ; but, on Uie aAee hand, they partake c^ 
(he loose aggregation of tbe ^yslaKs with whieh they are as- 

■ I am indebted to Walter l^Sot, Esq. for the specimena of potstoae which 
1 luiTe, and which he took directlj from the quarriea. 
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sooftted. I have met with gra/tmcke tlate on the Mulperba, 
and in the southern parts of the district. 

Gneiss, — All the traoaitioii gaass that I have met with in the 
Danvar <Uatrict was weathered ; and, at first n^t, therefore, it 
cloBely resonbled a loose sandstone. It occurs in lai;ge quaoti' 
ties at Dummul ; and beds of it are also met with at Nurgoond, 
associated with talc slate. 

Qmrix Rock. — Beds of quartz are fouqd among all the other 
tranntion rocks id these districts; and, in some instances, they 
are very Urge. It also occurs in all of them in the form a[ 
veins. 

In the whole of that tract of country, extending Irom Darwar 
to beyond Eittore, and which is characterized by its parallel 
ranges of hills, the quartz occurs in large beds, which are almost 
invariably found forming the summits of these ranges. This 
urcumstance enables us to account for the hills being parallel to 
' the strata of which they are composed ; and, consequently, to each 
other. The durable nature of the beds of quartz has caused 
them to renst the attacks of the weather, while the soft day- 
slates with which they are assodated have gradually givai way. 
The valleys have thus been scooped out between the parallel 
beds of quartz rock, which we find forming the summits of all 
the hills ; their flanks and the bottoms of the valleys ccmsistiug 
of the softer and more pensbable claystates. The hypothetical 
section, fig 5, Plate IV. will probably afibrd a clearer conception 
of this arrangement. 

The quartz of which these beds are composed, is in general 
deeply coloured with iron. Some varieties, however, have a grey 
colour, a splintery Iracture, and closely resemble bomstone. It 
has often a uniform brown colour -, and some specimens contain 
so much iron, as to increase connderably their iq>ecific gravity. 
In many instances, the base (tf the rock is white or grey ; and is 
traversed in all dii-ections by dark brown coloured vans highly 
impregnated with iron. But, in some specimens, the dark brown 
variety is in much larger quantity than the white basis ; and 
then the latter appears as if it had been broken into a number 
of small angular jragments, which had been afterwards united 
by the consolidation of the brown variety from the fluid form. 
This variety contuns numerous small cavities, which are lined 
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witb reel hfeinaUte,'in the shape of slalactites, or having abtis- 
tered or mamillary Jbrm. The cavities are genei^Uy very email ; 
but 1 have'seeri very large specimms of red ha;inat!te, which were 
found in the Kuppul^ood Range. Brown b^ibatite is also 
sometimes met with ; but it is not so common as the other. 

I may here mention, that I found a large bed of a variety vS 
compact ma^etic iron-ore, on the summit of a small hilt, near 
Hitnal, * a village in the Hydrabod country. It is associated 
with raica-slate, and quartz rock ; and the base of the hilt con- 
sists of granite. 

Old Red Sandstone. 

This is one of the most extensive formations in India. It 
forms the summits of most of the eastern Gauts. It extends 
over a great part of the district of Cudapah ; occupies exten. 
ave tracts in the Decan ; forms tbe summits <^ most of the hills 
in the Vindhya and Gondwana ranges on both sides of the Ner- 
buddah ; and extends over part of Bundelcund, and even as far 
aa Delhi. 

The old red sandstoae occupies a large tract of the districts, 
the geoli^y of which forms the subject of this paper. From 
Gudjunderghur, where it rests immediately upon the granite, 
it extends north, and north-east, as far as the Kistnab, occupy- 
ing all the north-east comer of the Darwar district, and extend- 
ing some way into the Hydrabad country. From thence it 
stretches across the country to beyond Grokauk, occuj^ng all 
th&i tract which has been already pointed out in a former part 
of this paper. It olao forms the summits of three insulated hills 
in the centre of the district, viz. the hills of Koulgoond, Nur- 
gotmd, and Chick Nurgoond. On all of these three hilb, it 
forms large tabular masses, the sides of which form mural 
escarpments all round ; and, IVom the bottom of these escarp- 
ments, the hills have a gradual slope to the plain below. At 
Noulgoond the sandstone rests on granite ; on the two latter 
hills it rests on the talc slates of the transition class. 

From Gudjunderghur to Badamy, and in all the hills south 
of the Mulperba, the etj'ata of sandstone are almost universally 
* Hitnal is BboBt leu mllea to tfaeeast of Copal. 

OCTOXEK— DECIHBBa 1828. B 



114 ■ Dr Christie on tite Meteordog^, Geol^y, 4-c. 
horizoDtAl- The hills are all very nearly of the same altitude, 
are in long ranges, having even summits, and, when seen froBi 
a distance, they look like huge natural walls. The sketch fig. 6, 
will give an Idea of their general appearance. 

North of the Malpurba, the strata of sandstone are in gene- 
ral more or less inclined ; and they appear to rest there uncon- 
formably upon the transition rocks, viz. the clayelates, grey- 
wacke, limestime, &c. 

In re^rd to its mineral comporitirai and structure this rock 
varies exceedingly. It occurs under the forms of a coarse con- 
glomerate, a coarse siuidstone, and different varieties of compact 
quartz. Its most common colours are red ^nd brown ; and it 
is frequently variegated with white. 

At Gudjundei^hur, and in the hills which extend from that 
, place to Badamy, it is in the form of a very coarse sandstoae. 
It there consiats, generally speaking, of grains of quartz, cement- 
ed together by means of clay. Sometimes the quartz is in lai^ 
rounded or angular masses, thus forming a coarse con^omerate. 
Crennallyt however,,it is in smaller gnuns of uniform size, fcHin- 
.ing a coarse sandstone. Its general colour is red. Sometktiea 
it is variegated with white ; the white being in patches, or in 
straight or waved lines ; and I have se^i large round nodides of 
white imbedded in the red base. 

To the north of the Matpurba the quartz, or compact variety, 
prevails. It has a splintery fracture and brown colour. In many 
instances it is traversed in all directions by white vrans. It is, in , 
many places, associated with puddingstone, which occasionally 
forms very large beds. In the hills of Nurgoond and Chick 
Nurgoond, both the arenaceous and compact varieties are found 
very near each other. In one partof the latter hill, thecompact 
variety has, on the large scale, somewhat of a spheroidal struc- 
ture. In the south-east part of the Nurgoond Hill thereisa large 
mass of a diaphanous quartz with a bluish colom', and dissemi- 
nated grains of felspar. This variety is by no means unctHnmon^ 
especially in the hills south of Kulladghee, where it has some- 
times a reddish or white colour. 

Some geolf^sts might be disposed to arrange this sandstone 
with the old red sandstone of English geologists (transition red 
sandstone ot the Germans) ; but I am inclined to consider it 
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identical with tbe old or new red sandsbmes itf the Werneriaii 
geognosy; and, therefne, i& v^ gmerally dis^Mwed in an im. 
ciMifiirniable position io regard to the tranritioD rocks. I will 
now, therefore, state, as briefly as possible, tbe ciroumBtaaces 
upon which I rest this ofnnira. 

Firgt, In many parts oi the Ilarwar district the nodBttna 
liSls have horizontal strata, level suiuraits, and, for mamy milpii^ 
ekactly the same attitude ; while at one part we find granite, at 
aootber part transition rocks, imtnediatdy at th^r bases. 

SecfMlg, On th« south-east declivity of the small hill of Chid 
Ntirgoond, the' schists are not covered by debris. Their dip is 
vavad, and their direction nearly north-we^t by west. They 
CHI be traced to within a f^w feet of the sandstone, whidi fannk 
d)e summit of the hill, and which dips towards tiie norlJi-wtet, 
af an angle of aboat 40°. 

Thir^, A small range of saocbtoae, oT rather quartz hiU% 
near KuUadghee, is divided in several places by ravines. In-. 
walking up one of these ravines, you have the quartz hills oo 
both ades, and can observe their strata inclined at a smalt angle, 
wide the bed of the ravine along which you walk coiinstsof die 
day(bte« and grey waekea, which are fotuid in tdl the low parts bf 
die adj<miing country, and the strata of which are mostly veriicaL 

I have never seen the sandstMK ctmAmnable to the trantalw& 
Tookfl ; bot I do not mean to say diat this m^ not soaeti&lnbe 
tbe case. The above obsenvatioai however, are, I think,, quite 
BuAcieat to' rfiew that it is very often unooafinrnaUe, aad nAiy 
bcteng tootteor othn-, or incfude botbthered'saadsloiMsof tln~ 
WrtTieflan geognosy. 

The fcAkrwing stiiking appearances aie presented by tfaesaodr 
atnw of Baduny. Tbe hUls at that fdaoc, composed to their Ter^ 
liastfof sandMone; have perfectly even summits, and are sum' 
raunded on all sides 1^ vertical prempices, desoeBding^' in maw^' 
insUWb^ cMnpletsty to the valley, i^ich is ootrened' with fine 
saitd', the debris of tbe a^oining hills. The sanhtonestntaiaie' 
gmenlly hcerizoMid. The preoi[»ces have a hog^ of pmbaUy 
two hundred feet * ; and the hills are, in many places, completely 
di^tkd by rents froiai top to bottomi add are thus separotect into 
a number of huge distinct masses. Some d these masses whidi 

' I atat« this only from memory ; it must therefore be coosUdWd iIMmIj>' 
M sn Rpproximation. CiOO'MC 
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are next to the plain, hare a. slight inclination forwards, and ap' 
pearas if a very slight force would be sufficient to occanon their 
complete degradation. 

The two small forts of Badamy are huilt upon these predpi- 
touB sandstone hills. Next the plain these forts are ]»otected by 
&preci[nf:eof tWohandred feet; and,.on the opposite udes, they, 
are defended by deep rents, which separate them from the adjtnn- 
i^ jMTts of the hill. The only access tdthe forts b up through- 
the rents already mentioned. Upoo entering- these at the bot-^ 
torn, you have on eacJi mde of you immense walls of rock, from 
one to two hundred f^t high, and afibrditig a passage of only w 
few feet in width. The rents are less deep as you advmce ; ami 
the ascent b generally by means of steps cut in the stdid rock^ 

A'cave, theroofof which is supported by pillars, and the ffldes 
carved with representations of some of the Hindoo deities, is ex- 
cavated in the sandstone- of Badamy. It is not, however, to be 
compwed, inpointoffflEe,with tbecavesof SUephantaor Etlora. 

Secondary Trap Bocks. 

Trap rocks occur very extensively in difieient parts of Indial 
They are met with in some parta of Mysore and' Hydrabad. 
Tfaey occupy a very large part <£ the. Decauj extend from near 
Fort Victoria (HI the western coast nivthward beyond Bombay, 
stretch thowe acrora the country through S^andash into Mal- 
wa; and are alsomet with in Bundelcund and Marwar *. 

In the Darwar district they do not occur in great abuodance.- 
The great formatltHi of trap, which extends all the way from the- 
Dorthem parts of the Decan to the south of the Kistuah, ter- 
niiiiates here; and the trap hills to the south and east of Bel- 
gaum probably form its boundary in that direction. It is thov- 
&H«m the north-western part of this (^strict that the trap is [»vi- 
dpaliy met with; I must also mention, however, that I found a 
ootspaet'greenatone at Sedasheghur resting upon granite ; but I 
am indmed to think that it does not beltnig to the secondary 
trap' which we are now OMUadering,. but to a ouch older fiHina- 
tioq: 

The trap in the neighbourhood of Betgaum forms rounded 

■ Tide Mr Fraser's paper in tlie first volume of the GeoEi^cal Sodety'a 
TruMkctioiu, New Series. 
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bills, and does not exhibit the appesrance of steps of a stair, 
which cbaracteriffis the trap in oth«' places. It is also found in 
the form <^ veins trarennng gnmite, in stxne puts of the Hydnu 
bad oouDtry. A very large vein of secoadary greensbHic is found 
'traversii^ the granite at the village of Mussaputtusj-near Ana- 
gqondy. It is so large as to form a small range of hills, ivfaicfa; 
liang neaiiy bare, can be recognised at a great distance by their 
black colour. 

The most conunon rocks wfri^ occur in this extensive fbmw- 
tion are, a loose greenstone, basalt, and amygdaloid. The first, 
vbich appears to be the moat common, has a concentric lamt&r 
-structure, the lameUse separating very easily from each othor, 
and becoming harder towards the centre, vfaicb contains a hnd 
nudeufi. Sometimes this variety has a rhtunboidal structure ; 
but, in this case, each rhomboid b found to have the concoitiic 
lamdlar structure in its interior. This greenstone is almost' aL 
ways weathered to a vety great depth . It is, therefore, very di^ 
ficult to get a fresh specimen. When weathered, it has a gny 
cdour ; when ire^, it is- found to becomposed of distinct grains 
rfftrispar and hornblende. 

The compact varieties of greenstone are very much empkiyed 
in India as building stones. Most of the magnificent moequea 
and mausoleaat.Beejapote, which is dtuated in the midst of the 
trap ftHmation, are built of it . 

I found basalt at the village of Baugwarry, twelve or fifteen 
miles east from Belgaum. It contains small vesicular cavities, 
wluch appear never to have been filled with any substance. 

I have never seen the amygdalmd in «i/u ,- and it does not ap- 
pear to be common in the Darwar district. Specimens of it have 
been brou^t to me from the neighbourhood of Beejapore. They 
Gtntain zeolites, green earth, and calcareous «par ; and resemble 
tbe same rock in Britain. 

FemigifuyM Claysione. 

This ia the Laterite of Buchanan. It covers very lai^ tracts, 

both in India and the neighbouring countries. It extends all 

along tbe western coast, from Fort Victoria to tbe southern 

extremity of the Peninsula^. It occurs in great abundance in 

* Vide Mr Calder'g paper In the Asiatic Jwrnal tbi October 1818. 



1}8 Dt Qlwattie on the Meteorokigj/, Geology, ^c. 

tbe Decwi, to Mysqee, in tbe district of .Cudapab, and in 
Oriata.* It is met with aUo in Cfylwi ; afid is slmqu ,^ 
onty BKik. which occurs in Mahicca.f 

This rack may be.deaeribed, geuenlly, as ransistii^ gf dsy- 
ahNK, :aufe «r less ijBfwegBatai with iron, and havipg a joawve, 
pcrfnated, or celhtlar stmcture. It frequently craitaiaB, m- 
bedded in . it, agaaUjlia9Se6(^cUy,quartz, or ironstow. Inite 
native beds, a short way under the surface, it is ao eoit that tt 
nga be eaflily cut with a hatdiet or- spade ; and, when fiuffiaenu 
l]r«ompact, and not eootiuning imbedded portions of quartz, &p. 
itiseutiolo square masses like bricks, and is used as a buildup 
sloae. Hence Buchanao gave it tlie name of Laterite ; and its 
DMaes, in the nstive languages, are derived from the same ^i- 
■ cuoataoee. When these square masses are expwed to the ^r 
iox some time, they become very hard ; and, when not exposed 
to oooBtant nxnatuce, they answer admirably as building stones. 
MoM of the handsoroe R^Mnan Catholic churches at Goa are 
buik of this clsystooe <« laterite. In the prindpid fronts ef 
thsie churches it is covered with plaster ; but, in other parts,.it 
is left bare, and ccnnpletely retmns its hardness when exposed 
to tlie atmosphere. 

The femi^Dous claysbme occurs in different parts qf the 
J>arwac dittrjct ; but prini^wUy in the western parts, and (w 
the summits of the Gauts. Scarcely any other rock is seen in 
the Goa tenitory, and it extends almost uninterruptedly from 
Goa to Honoor. It is found resting in different situations, on 
granite, transition rocks, trap, and sandstone. It is a vtry 
curious and interesting ckcumstaoce in regard to the g^qgnos- 
Ijcal ^tuatioq.^f this rock, that it is found resting upon granite 
and transition rocks along the coast, and is again found resting 
upon the s^xae rocks at the summits of the Gauts, at an deva- 
tion of several thousand feet %. It forms, along the coast, a suc- 
cession of rounded hills ; and, towards the sea, it generally [««- 
sentB mural precipices. I have never seen beds of any otha 
tock alten^ating with it; and it is no where stratified. Some- 
times it forms table-shaped masses on the summits of the Gauts ; 
and, where it is.tplil into separate' masses on the coast, these have 

• vide AsiAtic Repearche*, vol iv. p. 177. 

f Vide FifllojBon'B Mission to 8iam and Hue, p. 37. t ^'iA^ Scctioo, fig. I. 
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s an obKote cufasidal fonn. . It may be said, however, 
to have no dutinot Btructure, and merely to fonn eaoniMMis orer- 
iying masaes, which extend over a very large part of the poiiiK 
Buk of Indial - 

In some jdaces the claystoae oontainB nutrarous snwll no- 
dides of day Iton-stooe, which seldom exceed the nze of a vid- 
nut These are picked up by the natiTes, and are smelted by 
BKAns of diattoat id a very small rude liiniaee, blown l^ the 
band-bellows, common all over India, and still used in Ehtc^ 
by the (iypsies. If any profit can be obtained fromHUch«T«ry 
rode and tedious process, to what good aocoimt might not the. 
rich ores of lumiatite and magnetic iron be put F 

Many of the hills composed of this rock are neariy dermd t£ 
n^;etatioo; th^ surface bong bare and smooth, and of a red m 
Ua^ colour, ^e ami produced by its disint^pntion is not 
nry productive ; and so liable is it, in some places, to owiariidate, 
when deprived of its mosture, that, if it be not oonstaatly cul- 
tivated, it soon becomes hard and bare, and diecki all T«getatioB^ 

I have seal no secondary rddis in India above the old red sand-, 
stone, except the tn^ and fearragioous ch^Mone. Dr AdMos 
meoticas, that he found ndled pieces of coal in the bed of the 
Towa river, whidi falls into the Nerbudda*^ buthedidnot see 
the ooal in tiiu ; and the exbtenoe of the' coal formstioB, there- 
fore, io the peninsula of India, still forms an interesting 8ut>jact 
of enquiry ibr future observers. 

Cotton Ground. 

inaa^iBe depositcs of a black alluvial day are met w\Ui in va- 
rious pans of India. It is denominated cotton ground, from 
the drcamstance of that j^ant bang always cultivated upim it. 
It is the regur soil of the ryuts. It forms large plains through- 
out tJie whole erf the Decan ; some ofthemauffidently extensive to 
farii^ to mind the descrqitions ^ven by travellers of the Pampas 
ot South America, or the Stc|q>es of Russia. 

Its depth extaids from two or three to twenty or thirty feet. 
Its colour is greyish black or brownish^black. In many places 
it is perfectly unmixed with any foreign ingredient. In other 
instances it contains nodules of calcareous tufa -f*, agates, calcedo- 

* Vide Hemairs of the Wernerian Society, vol. iv. p. 61. 

t This Bubstance is well known by the name of Eunkur in In^ , 
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By *, and occasiooally also zeolites. In the hot season, it is every 
where traversed by deep fissures ; whidi, in some cases, have a 
great a[q)earance of regularity, like that observed in dried starch ; 
but most commonly diey are perfectly irr^ular.'. The late Dr 
Voysey, when at Hydrabad, subjected some of this clay or ix^ton 
ground to the heat of a steel furnace, which fused it into a black 
glass. 

The black colour of this clay, the ciu-bonate of lime, agates, 
and ze<^ites found in it, and its converdon into a black glass by 
heat, all indicate ibat it has originated from the dinnt^ratioD 
oftr^rocks. The extennve distribution of tlie trap<rocks makes 
this inf»ence still more conclusive. The soil which covers the 
tr^>-hiUs, and which we are certain has ori^nated Jrom the dis- 
integration of the subjacent rock, exactly resembles the cotton 
ground of the extensive pUdns. Were this cotton ground ta be 
ogun consolidated, it would foim an immense overlying forma,- 
tioa of a substance resembling basalt or wacke. Its very great 
importance in the agriculture of India will be con«de«d here- 
after. 

Sevwal depotdles (^calcareous tufftoccur in the Darwar district 
There is one of coAaderaUe extent near Badamy, It is covered 
by the smi, and appears to rest uptm the transition rocks. Some- 
times nodules of calcareous tufa are found disa^miiuted through 
the cotton ground, and materially aJFect its agricultural propn- 
des. From ite being thus associated with the cottmi ground; I 
think it is highly [»obabIe that the calcareous tufa has, in matty 
instances, owed its origin to the calcareous spar of the trap-rocks, 
of tho8e.xockB the debria of which no* forms the cotton ground. 
The tufe is used for the preparation of mco'tar. 

In concluding these observatioos, I have much pleasure in ex- 
presnng my acknowledgment to Frd%ssor Jameson for having 
corrected some of my observations, and for his valuable re- 
marks upon my specimens of the rocks of tbe Soutben Mfih- 
ralta country. 

is noticed bjDr Adams in regard to the bkck soil 
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Barometric Meatarement of the Height c/* Ben-Lomond, amd 
on the QuantUff of Water anmiallg ditcharged btf the Bi- 
ver Leven, Jrom the Bonn of Lock-Lomond. By Mr Wil- 
liam Galbeaith, a. M. (Cotamumcated by the Author.) 

Deak Sik, 
Ih a f«mer number of this Journal were inserted two tables, 
for the purpose of facilitating barometaic measureoients, which 
fonn a part of a smes drawn up by me with that view, and will 
appear in a new edidon of my Mathemadcai Tables, now in the 
press. By means of ttiese, I had some hapu that gseater accu- 
racy would he attuned than usual, by this method of detennin- 
ing tbe heif^ts of mountains ; and was denrous of ascCTUuning 
this fact in a aatiafactnry manner, by a direct appeal toobaors- 
tim. I mentioned this proposal to my friend Mr John Adie, 
optician, who cordially entered into my views, and pronded 
two very excellent mountwn barometers aS the best construO' 
tion. They were of the kind called syphoo barometers, their 
dstems were provided with an apparatus for complete adjust- 
fiaent, by which means the effect of cajnllaiy acdcm was obvia- 
ted, and thar verniers shewed the hught of the mercury in the 
tubes, wh«i read by microscopes, to one thousandth part of an 
inch. -Before applying them to the measurement of any 
b^ght, their index errors were unifocmly determined with great 
care. There were alto attached thermometers set in the twaas 
tubes surrounding the glass, the bulbs of which were bent so as 
to approach the banxneter tube ratber cloaely, that the mer- 
cury in the ball of the tfaermtuneter and bwYnneter tube jnigfat 
be equally afi^ted with changes of temperature. 

One Gonoderable difficulty has always attended barometric . 
measurements, namely, the quantity of aqueous vapour mixed 
up with the ur at the time of obsoration, the efiects <^ which 
On the resuldng h^ht are known to be conigderable. In the 
ftlth and S6th Numbers of the Edinburgh Philosofdiical Jour- 
nal, Dr Anderson, of the Academy of Perth, treats this subject 
with connderable address; and, from experiments that he Jiad 
made, found differences of 40 or SO feet in 1000 feet, even 
when the formula of Laplace was employed, though thb for. 
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mula was very accurate, when the air was in a mean state with 
Mgard to hunudi^. The Doctor propoMd to find the eSmstA 
of aopMOus 'TBpour, by ibmbs of two tfaemomcCn^ one of 
wtikb had its bulb covered with tiisue paper, and thai by a 
fumda, depemting on erperiment and obserratun, he daduoed 
the dew point. The differmoe between the temperature i^this 
pc«it and that al the atmosphere, gives the meaos of ascertain- 
ing the quantity. i£ aqueous vapour present at the tine, and its 
cooBequoit eficcts on the height of any mountain dcduoed ba^ 
roraetiically. 

^nis method, however, is not so nmple as could be desired, 
and tecoune has freqoendy been had to other methods, such «s 
tbe faygrometer of Mr DanieU. Mr Danidl's<h^rafneter, how- 
ever, is an instrument rather inconvenient, bath ftom its com- 
plex coDstnu^on and from its bulk, and IJbe quantity at etfacr 
Kqnisite >fnr a seiieB of experimeaits. 

On this account, Mr Adie lua tnmed his attention to the sub- 
ject; and has, it is believed, succeeded inoonstruotii^aDinstrti- 
menl, at once simple in its form, easy in its apfdication, andac- 
cnratie in tu results. It will be fully desctdbed fay hiawelf, io a 
paper which be intends to draw up for that purpoee, ccnKain- 
ing a cotnparisan with Mr Dmnell's. 

I shd) only observe, that the initruments used hcte oomiat- 
ed of B thermomtter, of which the ball is of biaok enamd, 
covered with cotton or linen dodi, eicoept a small pOTtian u 
ftoat ; and then die doth, is attai^Kd to the glass by a speoea 
€^ nze or gum. On this part the depoution of the dew is 
Ibnned, whmi coaled suflKiently, by pouring coBipamtiTely a 
smal) quantity of ether upon die doth ; and the eye, after a 
little practice, vary raadily catches the first iq^iearanee of 
dew, and eanly manks the tempnature, as it remains steady fat 
tame time. With these instruments all our observations were 
Bsade; and the ^duationson^iis last corre^Moded also widi 
FahFaihetf^ scale. 

ObswvatiniB with the barometer are generally made by t«o 
individuals, caW at the top of the mountain, and one at the bot^ 
torn, at the same time, that time being known by sign^, or by 
being 'previoudy agreed on. As wc were desirous, lioweva, to 
discover, wbcthir corresptHiding observations, made at a conn- 

...... Coo'ilc 
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4enUe 'duMnce, were to be d^endtd oa equa% with Lhne 
made ii|i tbe inunediate vidnity of the mouDbnn t^ whioh ibe 
ba{^is.tOvbe ddwraioed, tm) oh i u ; ^e ra tegdily agrand taaake 
«ane«(XMulii)g.ebseraitiiiDB in tbe ndoity of Edit^rghr at *he 
wns tiiBe -diBt Ur J. .Adieasd I wcve employed at Ben-XA. 
weal. 

Of these .onr^aend Mr Thomas Headowa aaade ragahv 
obKrvatiaw with the hannneter, on ithe Gallon Hill, the at- 
tem of M'bioh ii wte feeH six inohea above the Qaat of tbe Ab- 
aeEVHtory, and, &OID ptevious obcerviliooi, 35£feet above du 
meavh^ghtof ^«caat Ld^. 

In order to obtun the utmost 'accuracy, it was tfaangfat ne. 
cesaary totdetennine the correct barometriccoefficitBtyaceordii^ 
to the gpeumitiMacea of the caee, ralber tinn .to l«ke:a men, 
which has beed generally adopted. RanoDd, on cooiparing a 
great tramber of heights, detenniaed betometrically with the 
sam^ geometrically found the general coefficient at the level of 
the sea to be 18,836 Fi«nch metres; while M. Fiot found, by 
comparing the spe^c gravity of air and mercury, that it is 
18,9^ metres at the parailel of 45° N. The mean of these is 
18,335 metres, equal to 60,165 feet, or 10,026 fathoms, at the 
freenag pmnt, or 3S° of FahrenbnCs sode. It avy be mriart 
ed, howerer, -that H. Biot supposes the ofeon hnght of tbe 
lower ban«neter, in his TaUea fw Computing Barometric 
Heights, to be ISOO metrca, or about 4000 &et-abov|e ihe &» ; 
ami tbe hi^r barqmeter {JEOPO Bii«tres, or-id»ut6@pO feirt above 
tbe lower, or 10,S40 feet above tbe sea ; and these suppositions, 
allowing for the difference of graivity, aocordingtothnrib^hUi 
give 18,393 metres, equal to 60,346 English ieet, or 10,058 fa- 
thoms, fin: tbe general coeffident, which he thinks safflcieedy ac- 
curate for ordiasry bwom^c put{iotes. This ia 00 doubt tree, 
and it is not likdy that such t^peratioos wilt «vct possess tbe 
sane extreme precbioa as those of astronooiy ; yet it is proba- 
ble, I think, that they tn^ be much mere accurate than at prt- 
se»l, if we ctHisider the gneM supwiority mrhk^ the modem me- 
thods {)CH8essxiverihnGe-QfDeX<uc,jaoy, &G. At alt eyeQts,a 
table (rfeorrect barcnaetiic oeeffidents ie alieost aseBailyai^ed - 
as the mean one in a great tfogfi, obvioiuly in both extremes 
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inconcct, and consequentJjr the foimo- has beea-{»derred in oor 
calcDlationii. 

After comparing our boirxnetera at the Observatory, Mr J. 
Adie and I set out, on the ^th of Augiut 1S88, mi a shiHt 
tour, by way of Stirling, Callander, the TrosachB, and Lodi 
Cathrine, so as to combine a little amusetneot with our more im- 
portant puTsuite, and without interfmng -mth thdr necessary 
accuracy. Indeed, if a few of the more generally useful instru- 
ments of that kind were always carried by our scientific travel- 
lers, the accumulation of important facts, and valuaUe materials, 
conducive to the progress of general knowledge, would be great- 
, ly inoeased. 

The barometers were marked. A, B, C, and D, and, tidung 
A as a standard, the mean mdex errors wore as f<dlow8 : 



aOOO _0.03S -1-0.021 —0.015 

On the S7th of August 1828, at about 11 o'clock fwenoon, 
with barometer A, I arrived at the Caim^ on the top of Ben- 
Lomond, in which is placed the pole erected by the Ordnance 
surveyors, which marked one of thdr stations. 
L— OfcwrcafiajM made nitk Barometer A, on the Top ^Ben-Lomond, 
the Cutem being 2Jeet under the extreme ttimwiit. 
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On account of the gradual rise in the height of the banHne- 
ter, from eleven to twelve oVlock, as well as from occastooal in- 
terruptions from a company of ladies and gentlemen, who arri- 
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ved al the top shuil; after I had nt up the banueter, and 

were dedroiu to know the uae of my apparatus, whidi, of coun^ 
it was Deceasary to explun, it was thought proper to r^ect the 
observaticMis nude during that interval^ and retain thoee raly 
that were made between twelve and one o'clock, diuii^ whicj) 
the banwoeter' was ahnost BtatitHiary. 

n. — Obtervatioru made wiih Barometer B, by Mr John Adib, at 
Sotvardinnan, near the Bom o/* the Mountain, and 2 fiet above 
the turface of the haie, estimated at SSJeel above the Sea at JSmn- 
barton, after nrfeeting those premous to 12 o'clock. 
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IIL — Obiervatioit* Made leUh Barometer C, by Mr TaouAS Hbn- 
DKBSON, at the CaUan-HiU, Edinburgk. fletgit of Cistern 355- 
feet above the Sea at Leitk. 
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Caletdatioiu o/* the Height of Ben-Lmumd above the Sea, from the 
preceding Obtervatimt. 
Let B denote the height of the mercury in the huometer at 
die lower station, and b that at the higher. Then, acxxirding to 
our formuli^ in which t is the temperature of the attached ther- 
nKHuetef) t the temperature of the air, and d that of the dew 
punt at the lower station, andy the corresponding elastidty of 
aqueous vapour, also f, f, d,y, the same at the hij^er, the 



VU Mr GalbrutEPv BaronUtrk Meaattement of 

td^yimg ofmation will ^ve xbe hei^it, 'fTwa-obeenBtiais made 
at Bm-Lonond. 

B =30.328,, x = 76°.5, ( = 76°.3, d^W.O, f==-SS5i 

' t E = --033 

B-" =3a296 

e = 27.064) t' j60.i (' = 60.2 d = 19.5, /' =_^284 

Gor. -J*^/' T-^'=1S.4' ( + C=I36.7' /+/' = fc86S8 

ff -S7-«M E" = WI6$ 

!?■+ 6* = 67.393 

B'— 1"= ai971(«.bar.c<».effici«itorC .... 4.780032 

(+r alSft-? logiE* V ...... . «:«t7M0 

Lat a MT^ logi IkSSSfiM 

B— i'«/=3ftW*^loff- i.*att98 

J'_,i/'„.27,06S li^. 1.43240S 

Difi: &0481881og.> a683H«. 

E" - 1.0163 log. 0.0065W 

H' .31SS.3rog. 3.108078 

h K 2.0 = height of d^m of lower bar. above the laie, 

N = 3.0 B height of summit above the dstem of upper barometer. 

A^ s»&0 = beigt^ of lorbee of lake above the sea, 

T. H K 31743 EC bei^t of BenJjiiiMnid above tke mean rise of half llSe at 

JDunbarton, by observaaoiw taken with burometera at the top And bottOOL 

W« BOW pTocaed to caliaila t e the height, bj anapaiiog obBerratloiis. made 
at the Cahaidnll with ^oee on the top of BAi-Lombnd, dlBtant about vitj 
milw from-EAch other. , 

, B =89.94!, T=o75».4 tm'J'i'-R, <(=68i'0, /V .*«8 

I. E = +.021 

B' _SS.963 

h =27.064) t'^SO.I y- 60.8 >^49.6, /'= .3284 

Cor. =+.034/' T — y^.lB.S' i + CslHo" /+/' = 0lttl2 

»• :- 27.098 E^n. 1.0146 

B' + a^-67.061 

B-c. afles-ioffG- ......... 4.79M6e 

l+i- .IBfO b«E' 0.0261M 

Lat. =. 66° ■ log . . . , . . g.999M^ 

B*— ]W-39-9141(«- l-'4fS87S' 

f-.^jT^tf-MS-kg. 1.4g84eB . 

DifE 0.(M3#«71og. a«SM0i) 

B^ a= 1.0146 lag. ... .... aoe6£a6 

Hr B^MIS logaibelght of Bm>L.onioiid above the CaltonhilL 3.4H111 

\ aa aa6 = hei^t of Caltonhill bar. above the tea, 

K = 2 » height of summit above cistern of baropieteT. 

T.H .3176 =h«ghtofBen.Lomond8bovetheseaatLelth,^yn|(j 
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The mem of theae two hei^its is 8175 feet, *ai they tyflar 
only by 2 feet I'rom each other, or only 1 foot fiom the mean. 
This Atowa that, even at the distance of 60 miles, veiy conflider- 
'^le oonfidence may be placed in the determinatiaD of bci^ite 
by the barometer, when the c^tsorataxu are carefully made 
with good instruments under favourable drcumtfancea. It may 
be remarked, however, that the barometer at Edinburgh etodd 
very steadily for some days previous and subsequent to the 
time at which our observations were made ; and periiaps a like 
degree of conastency, at such a distance, could not be expected, 
if the barometer had been in a fluctuating state. 

It was intended to have determined the height geometrically, 
at the same time, in order to judge of the degree of accuracy of 
our formula and tables ; but the unsteady state of the weather, 
during the early part of the month of August, prevented the 
attempt* On this account we shall content ourselves, for the 
present, by comparing it with the height computed from data, 
communicated by Colonel Colby to Professor Leslie, and given 
in the o^ous and valuable notes Expended to his Elements of 
Getanetry, fourth edidon, page 434. 

Hdght geometiicall? bj Professor Leslie, - 3177 feet 
Heanofour twofairMnetrk»U7, . 3176 



qdIj, - - 2 feet. 

On account of this close coincidence, it is probable both are 
very near the truth. 

As an appendix to this paper, may be added a determinadon 
of the quantity of water annually dischai^jed by the river Leven 
Irom the basin of Loch-Lomond. 

Having spent a day or two at Kirkknd, near Bonhill, with a. 
few acqutuntancea, I was induced, from the opportunities which 
I then «ijoyed, to attempt this problem. In it I Was cordially 
asasted hy my friend Mr Robert Davie,'who was residing there 
at the time, in taking the' necessary meosurementB. By these I 
found the discharge to be about 59,969 cuImc feet per mmut^. 
MowasSOeuhic feet of fresh water is very newly equal' tba 
ton, this gives 1665 tons per minute ; and, supposing the yetu* to 
oHirast of 965 days 5 hours 49 minutes, the annual discharge, 
at that rate, will be- 877^,925*086 t(»ns. But as the river was 
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rather below its average hei^t, one~third may be added to this 
result; and we have about 1,200,000,000 or twelve hundred 
miRionB of tons per annum. As extreme accuracy in such com- 
putations, unless made daily throughout the year, is not to* be 
expected, our conclusion can c«i1y be looked upon aa a tolerably 
close approximation to the truth. 

' We have also made several barometric measurements of the 
bright of Arthur's Seat in a variety of weather, as well as of 
some of the highest of the Pentlands, but the length to which 
this article has already extended prevents us from discussing 
ihem for the present. 



MiscellaneoM Cfiemical Observations. By John Davy, M. D. 
F. R. S. Physician to the Forces. Communicated by Sir 
Jaurs Macghigor, Director-General of the Anny Medi- 
cal Depailment '. 

I. Effect* of Light on Solution o/' Tartar Etnelic and Aulimonial 
Wine. 

Whbx a solution of tartarite of antimony and potash is ex- 
posed for some weeks to the direct rays of the sun, in a dose 
vessel, it is rendered turbid, and a preripitate forms, which has 
the properties of the protoxide of antimony. In one instance, 
that a drachm of tartar onetic, dissolved in four ounces of dis- 
tilled water, was exposed to sunshine at Corfu and Malta, du- 
ring twelve months, the precipitate collected wdfj^ed one grain, 
and cooasted of peroxide aa well aa protoxide of antimony. 

The deoon^>ontkm, from the action of the sun's rays, takes 
place very slowly at fitat, till the solution has become turbid, 
and then the change is greatly accelerated. This probably is 
owii^ to the particles of oxide of antim<Hiy disengaged exert- 
ing an mfluence on the others-umilar to what is witnessed in the 
expmmentof the preci[Mtation from an acid solution of one 
metal by another. 

It might, perhaps, be expected, Uiat antimonial wine would 
■ I have pr^xed titles t« the dlffereot aHJdes.— Edit. 
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be mam liable to change, from ^poeure to tbe suo's rqjs, Uian 
a solution of tartar jntetic: But tt is the rererae. Afterayear's 
exposure, a portion of this wine, according to the London Phar- 
macopeia, had undergone no change ; and two different samples 
of antimonial wine, one made with a sweet wine Hke Malaga, 
and another with a dry wine, hke cherry, which had been kept 
many years ni the Mediterranean, exposed to dull li^t, were 
both fts good as when first prepared. Ttiere was a very mi- 
nute sediment oS extractive matter in the first, and a. more con- 
siderable one in the second, which appearpd to be c(Hnp<»ed 
chiefly of tartrate of lime and ve^table cdburing, and extrac- 
tive matter, without oxide of antimony. 

The apphcation of these results to pharmaceutical purpobes 
are so obvious, that it is useless to pcunt them out 

2. Effects of Light on Solution ^ Superacetaie ^Lead. 
Superacetate of lead, dissolved in water, is more readily de- 
composed than the preceding salt by the sun's rays> Carbonate 
of lead is precipitated. The minute changes attending this ef- 
feet I have not investigated. 

8. On Nitrate of Silver aa a Testjbr detedwig the presence of 
minute quantities of Vegetai^ and Animal Matters in 
Water. 

Nitrate of alver, . dissolved in pure water,, is not altered by 
the sun's rays. If the minutest quantity of v^etable or aai- 
mal matter is present, the solutioD is discolour^ ; and, with 
common distilled. water, tbe disc(^rati<Mi ie strong. To prove 
thai, the cause of tbe change of colour is the one assigned, it is 
sufBcient to allow tbe ctdoured matter to stibade, decant the co- 
lourless solution, and expose it again to sundiine. Howero" 
powerful the sun's rays ^re, no fartba: effect is produced ; but 
add mue oc»nmon distilled water, and tbe pbeDnnfutHi will in. 
atsnUy re^>pear. 

I believe, nitntte of silvm-, thus used, is one of the best testa 

c£ the presence in water <i very minute portitHia of veget^e and 

animal matter ; of course, any chloiide of silver that may be 

formed, io consequence of the presence of any muriates, should 

OCTOBEB— DSCBMBBR 1828. I 
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be allowed to subude in the dark, and the subsidence should be 

ctMuplete before the fluid is decanted and exposed to light. 

4. On the Solabitil^ t^Pkosphorus in Water. 

Phosphorus is comaionly considered insoluble in water. From 
some obserratioDs which I have made, I infer that it is vety 
slightly soluble. 

Distilled water (a phialful, well corked and inverted), in 
which a piece of phosphorus had been immersed twenty-four 
hours, filtered, had. a distinct odour of [^MWfdioruB, and was 
just perceptibly luminous in the dark. 

The experiment repeated, using water impr^;nated with 
carbonic aad gas, with sulphurous acid gas, and with nitrous 
gas, indicated the same. In each instance, the water, after ha- 
' ving been filtered, smelt of j^osphorus, but was not distinctly 
luminous. 

Tf there is no fallacy in the results, (and I am not aware of 
any), they seem to warrant the above concluaon. 

5. Onihe Temperature at which Phoaphorus melts. 

According to Pelletier, phosphorus mdts at 99° ; according 
to Dr Thomson, at 108°. * 

The phosphorus which I have tried, melted at 112°. At 
110°, I have found it brittle, and very eanly redut^Ue to pow- 
der. Gradually, and very slowly cooled, in a solutitHi of pot^ 
ash, I have seen melted phosphorus Uquid at I'S" ; thra, when 
touched with the tfienhbmetn', it suddenly became solid. 

6. Sdution tf Potash as a Eudiomeirtcal Test. 
I believe that a strong solution of potash may be usefully 
employed in eudiometricsl researches with phospborusj to as- 
certain quickly, and with certainty, without calculation, the 
exact quantity of azote. This o{nnion is founded on the fact, 
that potash separates phosphorus from azote ; and the rtsults 
of the eUdiometrical experiments in which I have tried it, are 
iavouraUe to its correctness. 



■ S^tem of Chemlitry, 5tii edition, i. 281. 
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7. On the Taste and SmeU ofBoracic JHd. 

Dr ThomsoD states, (on the authority of other chemists), that 
bca-atnc acid has " a sourish, taste at first, then makes a bitterish 
cooling impression, and at last leaves an agreeable sweetness *." 
The taste of this acid to me is bitterish, hot unlike that of Epr 
mm salts ; and I have perc^ved no after sweet taste. 

The same author states, that boracic add ** has no smell ; but 
when sulphuric acid is poure<} on it, a transient odour'of mudc 
is produced.'" On repeating this experiment, I have nenr been 
able to detect thb odour. 

He states Jtuther, that *' it reddens v^etable blues." When 
1 have tried it, it has reddened them very slightly i and has ren- 
dered turmeric brown like an alkali, which, if I recollect right- 
ly, has been noticed by Mr Faraday ; but I am not sure of it. 
[Mr Faraday has noticed that it renders turmeric paper brown 
like alkalies. — Edit.] 

8. On Borat ^Silver. 

Dr Thomson says, " borat of silver may be formed,' by pour- 
ing a solution of borax into liquid nitrate of ailver. The salt 
falls to the bottom in the form of an insoluble white powder, 
which has not been examined.^ 

I find that boracic acid does not precipitate silver &om the 
nitrate ; and also, that, !f the excess of base in borax is neutra- 
lised by boracic add, or nitric add, k does not predpiuite nitrrite 
of silver. It may be inferred, therefore, that tbe predpitate A- 
luded to by Dr Thomson is dther oxide of silver or a trijde 
salt. 

9. On the PuT^aive QualU^ ef- GlatAer Salt, as connected 
mth the Stifyhat qfilron it contains. 
Out of six different spedtnens <^ GUuber adt whioh I have 
examinedj I have found five to contain a small quantity of mm, 
(probaUy the sulphat), and one onlj* free from iron. The iron 
was detected by aqua ammonia added to the salt in solutkm; H 
occasioned ayellowish brown fwecipitate. Dr Paris, if I recoUeet 
rightly, in 4ris Fharmacdogia, expresses it as 4ris opinion, tint 

* Qpui cH. ii 91. 
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Glauber salli are a more tonic aperient than Epsom salts. The 
presetice of a little iron in the one (and I have never been 
able to detect it in the other) aids in accounUng for this difference 
in efi^ No doubt, Epsom salts may be nude tome fay the 
addition- <^ a very minute portion of iron ; and parttculaiiy <^ 
tiie sidiAiat. 

10-. Oxjfgen ^engaged during aoluiion t^' pvre PotofA m 
Water. 
The pure potash ot the ^ops (hydrate of potash), whic^ I 
have made trial of, and thepotassa fuso, during solution in, 
vater, give off gas, which I have found to be oxygen. The 
former, in the act of dissolving, effervesced s^ron^y, nod af- 
forded a OHiaderable quanuty of oxygen : the latter a much 
smaUer quantity. Of course, it must be inferred, that this di»- 
engi^ement of oxygen is owing to the presence of some peroxide 
of potash, gradually f<Rined by the absorption of oxygen from 
the atmosphere. I have not found any oxygen gae 'disengaged 
by hydrate of soda, when dissaving in water. 

11. A new compound of Muriatic Gas and Muriatic Ether, 
When alcohol is agitated withebloiioe g^ts, I have found that 
the temperature is suddenly very much rtueed ; that the chlorine 
dis^pears ; and that a fuming, pungent, etherial vapour is form- 
ed, which, from the few eiq>eiimeats I have made on it, appears to 
conust of muriatic acid gas and miuialic ether, as it is common- 
ly called. 

It. Therv are more thim two diatuut comdtnafionf, of Ammonia 
and Carbonic Acid. 
Subcubcmate of ammonia, when exposed to the atmosf^ere, 
it is well known, emits a pungrat ammoniacal odour. AAer a 
time, this odour ceases, and the resdud salt is inodorous and 
neutral; but it is still volatile, and gradually dis^ipears. I 
have confined a portion of subcarbonate of ammonia in a tall 
bouJe, with a glass stopper. After sevend wedcs, it had not 
appaicBtly diminished in bulk. Crystals of two different kinds 
lud fbnned tm that sde the bottle which was nearest the wall of 
the ronn,— needle crystals and oct«diedtons, with truncated sum- 
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unts. Do not these results seem to indicate that there are more 
than two distilKt combinatians of ammwia and carbotuc acid ? 

18. Tat^ dittii^wkmg AduitenUe^^vm Pure Mu$k. 

The mu^ of commene, whkh I have examkied, when nuxcd 
with lime, has emitted a aiiaog ammoiuacal odour. To aeccv- 
tiuB if this was owing to the fonnoticm of amnKnia from the 
alow decMnpoffltion of the musV, at to adultoatitMi, with some 
ammoniacal salt, after washing the musk first with dilute muria- 
tic add, and aAerwards with water, and after drying it peHect- 
Ijf it has- be«i divided into two porticxis, and put into phials 
w^ closed, to one of which a few drops of water have been 
added. After seT««l mondiB, the pofectly dry mu^ has been 
found unaltered, and, in cmsequenee Aif its dryaess, almost 
without smeJl ; idiilst that veiy sUg^y mrastened was covo^ 
with a kmd of mildew, and emitted a powwful smelt of mask, 
hut none of ammonia; nor oould any be detected by triturafeiiig 
the muak with lime^ Henae it may be inferred, - that when 
musk, in admixture with quicklime, Emdls of ammonia, it is im- 
pure or adulterated ; and, fu^^, that, to preserve it well, it 
should be made perfectly dry, but that whea it is to be used aa 
« petfinne, it should be moiatened. 

14. Formation qfa New Speda of Ether. 
Akobol saturated with suljAaroun acid gas, k^ many months, 
and then agitated widibsaytes in powder, decanted and distilled, 
has afforded a fluid more (nly to the feel than alcohol, and of a 
peculiar acrid and etherial smell, seeming to indicate the pro- 
duction o{ a new compound, perhaps a new species (^dher. 

Malta, 
October 16. 1828. 



J Memoir regarding the Natural History of the District of M- 
ford in Jberdeenahire. By Alsxandsr Mdrrat, M. I). 
CMnmumcated by the Author. 

Xhb district to which l3ie followmg tAiservBtions rtiate, lies in 
a westerly direction from Abetdeen ; the nearest part being 
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• juore than twenty mikfi ftiHn -thtX aty, and not a less distance 
from every other maritime point It conagte of seven pariaheB, 
namdy, Alftad, Tou^, Kog, Tullyneele, Forbes, Cuehnie, 
mid Locheli. These fnm a tract, in drcumference p^iu^ 
thir^ tniles, divided bj a hilly interrupted ridge, nmning bam 
the upper pan of the ptuish of Alford to the opponte extremity 
'of Tough into a fiat portion, about five miles long, and less in 
'brieii4th, called the Valley of .Al&rd, and a hilly portion of 
-gteaiterektrait, which tnay be nAmed 'the H'Jly Part d* Alford*. 
' The fblloffing paper, the result of observations begun some 
-years since, during my readence at Alford as a practitionei of 
medidnfi, and, for the most port, oommitted to writing before I 
left that qifarter, consists dHefly of an account of the native ve- 
getable productions ; and, upon this part, the merit of the me- 
moir (if it possesses any) must iu a good measure rest. On 
other branches I do not venture to aim at b^tig complete ; and 
not professing tb give a full history of the district, I fed at ii- 
fcerty t6 select my own subjects, and pursue them onlytotlie 
length' I may deem proper. B^aid^g the face and nature <^ 
the country, some observations are to be made, which will, I 
trust, be found in themselves not entirely devcnd of interest ; 
and they will, probably, rendw the botanical remarks more ac- 
ceptable. 

Phj/riognmn]/ r\fOtt CotaUry. 

Alted, as it is Mmote from anj great ro«d leading U> much frequental 
places, is less known to atrangera than most parts of BritiiiD. At an earlier 
period it neems to have posseaaed tew attractions, and, indeed, to have been 
behind almost every spot In Scotland; but now, In retjard both of fertlKt^ 
and scenery. It is above mediocrity. The valley, aeen from its upper part, 
under fitvourable drcumatimceB, preseitta a view not a little imposing, parti- 
cutazly to those who have seen it from certain other etations, where the pros, 
pect is, in comparisoti, lame and uninviting. To a spectator, placed, in a 
clear day of summer or early autumn, on the hill of Caillievar, the vale of 
AUbrd, made up of its fields and woods, with the winding Don, having the 
mansions of various proprietors on its banks, the scene terminating in the 
seat of Lord Forbee and the striking hill of Bennochie, — affords a prospect 
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.well deaerniig of notice. Finer plsina m^ In pa few plaon be ifi«t wi^ii, 
and gnoder vieva are etalj finwd; but I venture to proDonaoB it difficitltto 
find in Britain aview which conumuicatea w) much tbe Idea of i«li)it7,«long 
with the sune degrte of Uie idctureique. I cannot quit the statiai mratiou- 
ed without ghmcing at a &w drcunutanoes within the eje's compAS), which 
naturallj attract attention, thouf^ tite^ da not lie in the tnct which thaw 
oliservatloiiB for thp moat part regaid. Placed, aa already mentioned, ,we b)|Te, 
as it were under our feet, the remarkable ruins of Eildrumm; CasUe, stand- 
boff at the extremitj of a plain, that coatalna aevenl of the excavatimi 
known, by the name of Fictuh-houses or VardJtmtttf andnotTnyfiwa^ the 
hiO of Notb, worthy of notice ibr having on Its top one of the ntoat conqilete 
af the vitilfled fortt, Mructuies »o interesting from their antiquity, and the 
UQcertalnty tbat hangs over thdr origin, and ftom tbdr bdng almoil, if not 
entirely, confined to Scotland. At a greater distance, and in a diffimnt dlree- 
tioa, we see the lofty mountains of Morven and Locbnagarr, Bton wUah By- 
ron baa BHd that he dnlved his earlieat insplTatioD i and, Uit^, it will be al>' 
lowed me, in a memdr of the present kind, to point out the ^impae that we 
catch of a region which, as the scene of many of the labours of the botanist 
Oeoige Bon, will ever be legarded with intereat by the lovers of the branch 
of sdeuce that he cultivated with so much ardour and success. Since I hav^ 
almost without Intention, entered upon scenery, it may be added, tiiat thp 
project from Bennoctiid, a hill situate between AUbrd and Gailodi, is also 
of an uncommon charscter. On the one hand, we have a vast lowland tract, 
composed munly of the districts of Buchsn and Oarioch j and, on the other, 
an extensive view of the high-lands of Aberdeenshiie. I know not iitowbat 
part of Scotland so large a jStia Is to be finmd t and, I [oeaunie, the coon- 
tries are not many In which a view of so much level land could be got, and 
also of so much hlf^i-hmds, ftom the same spot. The moat ni n giil B r part of 
the ease Is, that, of the wide circle within our view, oneJukU^ as nearly as may 
he, la hilly, while the other half U the eileuave plain which has been no- 
ticed. 

Alfind ibrms a natural district, having,'fbr the moat part, a complate boun- 
dary, &wn hills of no inconsideraliJe aiz^ Among these, I can only tn*mi:^nrt 
with exactness the altitude of Bennocliie, stated by Dt Keith, in his Surmy 
«' Ahgdeenshire, aa beii^ IMO feet high { but I may observe, that the hilb 
at the upper part of Cushnle are probably much above 1000 feet. Besides 
the valley of Allbrd, which ii by fitr the largeit Sti part of the district, Uie 
interior conmsts of valleys, rinng grounds and hills; and, seen from a pant 
calculated to commaudaview of the whole, it presents a hilly and wooded ap> 
pearancs, — a Highland proq)ect ou a small scale. From the valley of AUbrd 
to the upper part of Cuahnie and Lochell, a gradual, but conmderable, risQig; 
takes place, so that, while the lowest pert of Keig ta about 400 ieet above the 
sea, the flat and cultivated tracta at theupper part of the district have, if I 
mistake not, an elevation of not much less than 1000 feet. Of the hills scat- 
tered over the aurfcce, none is very coiispicuoua, if we except Coillievar, the 
elevation of which Br Keith found to be 1480 feet. 

The part of the country not uoder cultivation, may be divided Into dry 
and chiefly hilly ground, and ground which U low lying and wet. The high 
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gmmS i» ddcflf covered wMi bwtln, plint* beutug TUiaaa Undi of btaia, 
wfa-dwrmo—,Bfld di g fe rentiyeeteiofduUnwwi| wblktUMufteeuMaUjem' 
•lit* of a tbla peatj BoQ, udMiDedmn an Inpuiw clay. On theloimidwel 

' gnNnidii the native produeta arc cliiefl;r dlArent aerta of gwwti> miioea and 
Tiubes i and hae vc naudfy find an bitanaixtiim ef peat or kam (both haag 
tba prodwt of TCgatablea that: twn deca^ luder dffiirciit duninwlaneB^ 
It U diScult to fall whm tha ana end* aod tha otliar bagipa), with a gravdljr 
or dayey nilMdL At a former period, proliaUjr all the land in the district 
bcdooj^ed to one or other of Die abors Uiidi j but now a conddendite part bai 
been long under cultlvatloe, and the loil taaome depth converted, tptorege- 

, ublft mould, tba appeaMuee and nature of whkh tariea aceotdlng to aevenl 
dtcuaaatancei. I bava innttted the peat i nowea, but thejr are not extenilTah 
a few being fbimd on IhefaiUa, andothenonthewetandlerd jdaiiu. Tiaoea 
of ancient ftreata, uaaalljr of Ar, diouf^ oaka hare aometlDiea been &uod, arc 
mrt with In vartoui placea { end pedt^ nri^nallr ■ great pn^ionaon of tha 
lower ground was eoreredwlth natural wood. At preaeot, moat of tite unetd- 

' tivatad moisa, aa well at the eminencea, whennot of great helgbt, are coremd 
with wbod, planted for the moat part within the laat £ftj jean t older treea, 
dlledj hardwood, aietoba seen near the manilaua of landed pcoptietora. In 
tUe dlitrkt, no lake worthy of. the leaat notice la to be fimudq nor ia there 
any stream deaervlng to be mentlaoed, besidee the tlTei Don, which flows 
thrmii^ the -rall^. Bmerging ftoin a tcaot, where, during a lo^ ajpace. it 
had been alnuift encroached upon bj thahiUa, It opens intoAlftcd, and, after 
puisnlng a atlndlng eowae br wveial milea. It kavee that tbU«7, and 1* again 
piLilicloee iqwnby the hills, es bafigie. 

The wpfKMtuiat «t fimav cultiTstian, aa indicated bf the oooked ridges 
on rUog grounds, not now sulfjeeted to Uie plough, may next be painted 
out. On this sulject varioui opfauons are entcrtainedt bat there ajqiean no 
good reason, for doubUng that tfaoae high places were oiUlvated only when 
the lower lands were, ftom wetness ud the corer of wood, In aa unilt 
ftatej and that, when adumge was e&cted in the lower fiddi, the others 
■ere thrown bad to nature- Some remaifca on the reasona which axiat £k 
auf^MalBg that the vallef of Alford was, at an carij period, a lake, and on a 
peanUac sand, with a metallic hutre,'that is ibund fa) the river, would not ben 
be out of place; but not being pepaied to ater on these aulgeeta, I pasa on 
to an account of the rodn^ tliough, with regard to them alse, I have to regrei 
tdng unable t* c«nmaulcal« a description so minute and eomplete as might 
bededrad. 

GMffmHt «fOm Caunuy, 
Alfbrd is, for the most psrt, composed of granite, of which the constituent 
parts exist In every proportion, and in every form ; and. In foct, it would be 
dfllcult tp conceive quartz, felspar, and mica, combining togelher in a more 
varied manner than la there to be met with. ISvery description of this rock 
Is to be found, from the granite, with Its ingredients joined U^ethei In large 
irr^ular eoncretiona, to the smajl granular compact rock- The quartz, in 
particular, has great variety of proportion and appearance. 3e)d(Iea the form 
wliich it lake* in the more common granltea, it is met with, at one time, in 
«o large quantitj, as to approach ur paai into the common quartz-rock j and, 



attstoOtei, tt appean In gnfau (Baponed thraugh tba Ua^ar, louloftnn 
Um ippeamw of potphyrr, ntber tbui of gnnhe. B ot natiiMa, again, H 
niBi thrau^ the rgdaftalaiga vein; and, oot Tei7 nnfroqimtly. It {■ aeai 
In fine pandld libera. I nmembc*' it on oo* Mcaaan, so mfamtely di^wnad 
tlirangli the rtonB, is to bear no Mnt rimilaiitr t« tke beautiftU ramlfica. 
tions of eakareoul tpK ofUn Men In newer rocka. In the rodta of the 
tnct demibed, mtDaalaobaa much dUferenee of character, being, at one tlme^ 
In Bcalea of a large die, vhld^ I think, happen* moatlir when Ota teiwpu 
is in Tmcy amall quanlitr ; and, at another, In acalaa of the inlalleat kbid> 
It ia partlculsrlj towards the north ddeof Alford Alt the mica aboundai the 
rack lo that quaita paaring &om graaUe Into true aac* ilate, of which a 
qaairj la worked in the pwidi of TnllTneala. The Mepar likewise Tariat 
nurii In colour and quanlitj. In the fbrm cf amall looae stones it li often 
flmnd pratty pure t and In the pailib of Fortes, beda of that kind are to be met 
with I la ^UA oeigfalKHiriioad, I understand that, a fbw jnars alnoe, aiaiih 
&r tiitjmr of a pvtimlar deseripthm ww made, but wltbaut any aatidhctMj 
lenilt, hj peavona connected with the mamiftcture of at«aie-waie In Staffiwd- 
ddra. In thenrighbourlnf paiiahof Hon]miad[,agaan7of thlssMtwasftr 
•ereral jean waited, and the Mapar transmitted to £nf^and| but aa this has 
baoi ^ren up, it may bepneamad that theexpeiiment haaaot ansmred ex. 



In print of hartnaaa, the granite at AHbridtBbrs greatly at dMfewBt places; 
bat, in general, it Is to be cwnridMod of a kind tending to separate and crum> 
Ue down ; ftom whUi caiue the hlUa uaualir have a roiuided aapect, and are 
without the bcdd abrupt aunmlts to be sem In other parts nf rtlifnlMinlilii' t 
and,indeed,uauaUy fon i iln g a chagatter ls tlc feature of granite districts. Tnim 
tUartanaik we must except BeEuochie. Around, andnear die highest pertofthlB 
moontain, are atrewed blocks of granhe of ever^ dee and shape, placed In b1> 
moat everj passlbk postioni SMne rather soft, but many so hard, that on 
these the humblest lidun has nerer been able to fix ita habitation t but, in 
compaiiswi with other hills In the ndgfabouifaood, the dilef peculiarity of 
B^utochte is Ita bold peaks, that eomnunicste to it, when viewed from certain 
pofaits at a distance, a mnarkably grand and striking aspect For buildli^, 
the best Tsiieties of granite in Alfi»d ue two t a stone characterised by a 
mi- H . 1^ colour, derived from hornblende, bdng ndxed with the other ingre- 
diunta; and another of a reddiafa coloar, from the abundance of a flesh-colour- 
ed Caspar. Tbsae are the itonea most esteonad] but the fbnns of granite, as 
already stated, are without number. 

In cMinectioQ with the preaent sulfject, a rockj ridge, conspicuous at a 
great distance, situate on the south aide of the Aliind district, deserres to be 
mentianed. It is from forty to fifty &et broad, and extends from north-east 
to south-west fix- several miles; but I only examined It near the dlndon be- 
tween tlie parishes «fX«ug^ and Lumphanan, where the outside is a beauti> 
fill porphyciUc &lapar, similar to a few blocks finmd on Bennochle, and the In- 
OCX part la of the ordinary leddish gtanite. 

In Alfbrd, limestone makes its appearance only in small quanUt/, and at a 
&w places, namely, at one spot In TuUynesle, at another in Tou^ and at A 
^jthird in Cushnie* 
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As to the loose sbwef, Kftttei^ ar«T the fiM« of Uie country, I m^ observe, 
th&t though for tlie most part gnnite, vuriouiJy altered bjr the Vealher, Ui^ 
proportion of petty pure ielap^i and of quartz iaamong them greater than in 
the rocks of the diatrkb It maj be added) thou^ not haviag m7*elf attend* 
ed to the poinl, I cannot give an opinion regarding it, that Mr Fvqahar- 
BOo, mJniiter of AliiKd, hw asHized me that the looat stoaea are abnoat in- 
Tariably. poitlona of rock If Ing to the nolth^weat ; and that, conKquentlj, from 
the quarter juat alluded to, a flood, or lonie other ml^ty agent, had, at one 
time, paiaed over AUbrd, carrjtaig tlicae atones from tkelr ualire bed* fo the 
spot* vlueb they at pveMOt occup;'- 

Thoi^h it is nu part of the pitesent plan to dwell upon the oei^bouiing 
diatri«ta, it may be obaerTsd, that in thran I have met iiith nothing relstiiig 
to tl)e rocks, worthy <^ iccord, uuleM, perhaps, wliat follows- Upon advan- 
cing higher in Aberdeenshire, into the paiidiea of StMthdon and Olenbucket, 
hornblende is met with mrae frequently than in AUord. In that quarter 
the hornblende and quartz are mixed in Ui^ im^lar masses, while ssme- 
tiniM an InunediMely contigupus pa)t of the same piece exhibits the exact 
aH>eaE|LfMe of the stoue composii^ the statues depoaited by BeUoni-in Ae 
^Lifh Museum, whidh are reckoned chaiactenstic apedm^ of the £^p~ 
tiau syenite.. limestone is fougd in inany plwea of tbe pariabee just men. 
tioned, and Is sometimes so hard as to be silsceptible of a poliih, and rective 
the mune of marble ; but 1 have seen none whose colqnr is so good as to render 
it of value as an ornamental stoue. In Towie, alsor tlua rock Is much mure 
oammon than In the Alford districts. 

The quarry of KiUnunmy, known there by tlw ufme of/rcMfons, so dif- 
ferent from the other rocks in the neighbourhood, should not pass without 
some notice. Tius is a sandstone ^peari]^ to oontnstof sigilUceous eaiUi, 
Golourpd in various places with iron, and studded irith grains of quartz and 
mica ; and in various parts of wliich small rounded and angular portions of 
quartz snd of gneiss may be obs^ved. The paittculu- formatiaa to vrbkh 
this sandstone lieloDgB I had no opportunity of de^rmiaing '■ 

Tbe rock of a reraatrkable hill that I met with in Strathdon, which is known 
by tlienameof fA«(>Mn HOi, and runs across a sinaU valley or gl^ Id that pa- 
rlsbi is next to be mentioned. Tbia is a bed of serpentine of a dull dark>{freen 
colour, appearing, in various places, in tbe form of a bare rock, with much of 
(bestar-like aspect, tliat gives the name of trap to rock uf a difieient descrip- 
tion. The same mineral is found, as 1 know frdm a qtedmen in my posses- 
sion, at no great distance from the spot first mentioaed, namely, at a hill called 
Towanreef. I have also seen it more recently in several parts of the parish 
of Leslie ; and have reason to believe that it extends still iarther towards the 
sea, at least thfit it is to be found in tbe parish of Freumay. These mnnnnn 
of serpe|itiae are much the eame as the intone in Banf&bire, which, from be- 
ing at one time exported in con^derable quantity, is well known by the name 
of Portsoy marble; but the Aberdeenshire serpentine wants Uie hardness 
and colour which constitute tbe value of that from Portsoy. The case, 
ind^, is different with respect to part of the rock in the parish of Leslie, 

. I It li one g( the Hodtlotra iotcnxMed between the coal fsnnatloa aad tlie.lkt UoUBtme. 



CmmeeHoRt^ PbaUe mtk Soik. 189 

wheie I observed % masi uf th» minersk in whictt the liuiax wB cotitideraUe, 
and the dark ffeea colour gave my, for the tuoit part, to a bright jeUovid) 
hue ; but aa the gzaim of the atone were not fine enou^ fbr a good ppBiht 
and tJie fissures in the lod^ appeared numerous, I am not suse that it OMitd 
be turned to use in ornamental architectuiie. This Aberdeeaihite serpentine 
contains aebestun, a substance vhicb, at a Gmoer period, nu found in »uefa 
quantitj at, one of liie atatious pcunted out, viz. Xowanreef^ that J understand 
various articles were conAructed fiom it, and I liave heard that tlie fatber of 
the praent prcfnietocof Cnig, on whoae ertste tbe h^l, I beUev«,i8 ritiiM^ 
had, in hia poesesuort, a lut-bandm^defiomtheaAMtaiof Towaura^ 

The serpentiite tract, of which I have given an in^Mr&ct aooovot, eoBtalDS 
a Eubstanee yet more interesting than aabeatus, which maj prove of iaqNVt- 
ance to the proprietors of the ground, — I mean jJironiate of iron. Prafiuaar 
Jameson, from the inspection of a wnall specimen irom the Grvsn HUl in 
Stralhdon, expressed an opinion tliat it contained imbedded graiuaof tiie aub. 
stance just m^itkined ; and he added a. wi^ that the dlftrkt were more par- 
ticularlj >T""'""1j with the view of diacovenng wlietlier the cbT'iinatit ex- 
isted in such quantity as to be of practical ponsegueoce* Since receiving thli 
communication from the Pnd'esSDr, I have not bed an opportunity of isalu^ 
any Arther investigation, nor am I a judge of what quantity of IhecbniDiate 
would render its estiacljon a profitable object. Tliia 8ub«Mpiae Ig now ird) 
known as asaiating to form varioua arti^Jes used in punting, dyeingj and calico- 
printing ; and its value ia so great, that, as I know from gpod authority, the 
proprietor of a serpentine tract in Hliet^nd, wliere duomate of- iron was 
found by Frofessor Jameson, cleared, lu a ftw yeais, !• fiOOa 

On the CaimMianiif Plmii mih Ou Sail IM which lli«g grme. 
After tfaeve remains on the face of the country and the rocks, I wish to oh. 
serve, that not unAvquentl* t have endeavoured to discover whether, in the 
comparaUTely limited tract to which the prevent ohservations relate, any de- 
ddsd connection could be traced between the native plants and the soils 
wfacatin they are found. Few Inquiries are more inviting; and the opinion 
that a connection of this kind exists, has at least a plausible appearance ; but, 
after some attentive conuderation, I venture to suggest, that there is not in 
science a more hopeless labour tlian the attempt to ifiscover on unvarying and 
neceakary relation between most plants and the chethlcal nature of the soils in 
which ttiey qNHitaneously f^aw. I fbel convinced, that, except in point of 
luubUieas, compactness, and depths, soils have, in general, no cognizable rela- 
tion tn their native products. This opinion b, on my part, the result of ob- 
servation ; and it appears, when well examined, no less to accord with reason 
tlian experience. Let us survey Britidn, tea example, and we find the soil, in 
all places, composed mainly of ^ca, alumina, m^neaia, and 1'""') with acd> 
dental animal and vegetable impregnations. Now, is it reasonable to expect, 
tluit we could, in our present state of knowledge, trace a general relation be- 
tween those few elements of soil, aa& the highly diveraiiied vegetable products 
which are indigenous in our island F Or that we sluJl ever extend our know- 
ledge of the intimate nature of soils, or of vegeti^Ie functions, sd fiv, go vefy 
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hx, beyond tta piwait Umlta, u to eoibk ui to MlTe tbe proUem In quMU 
tlonF 

It IiH been alreadj hinted, Uut csctala vegetablei reqube a certiU depth 
ofKdl; and, upon thii prindple, thed^ree (f tendtncytofi^Ugntlanpas- 
MBed bj Uie To^ ia connected with the regetaUc producta. Thus, on. tlie 
northildeof the Alibrd district, where the mcfcs have a peculiarly mkaceous 
character, and MsdU j crumble down, the mlnenl Mdl, and, conaequeatly, the 
TCgM^e, ia deeper than <ai the otberhilb ; and there the heaths' la moet 
ndvad with gran, and the natire beirlei moat abundant and petfect. It will 
be leedUj admitted that ezcepttona exist to the ojauion that wila are not in- 
dkated by Uwjr natural producta, and perh^M oooe ia more remaiiuible than 
may be adduced bom tiieOreen Hill of Stiatbdon. ThU tiaa been already no- 
ticed on account of ita peculiar rod: ; and, it la mnarfcaUe, tlwi ita vegetation 
Ic dao peculiar, entirely difiierent from that t£ the contlguoua hilla. Theae 
•ic Inrariahlydothed with the heaUha I but tiie hill juat mentioned derives ita 
name from a green covering of gnwa. It producea, •■ U alao worUiy of no> 
tice, Aienaria vema, CoclileaTia offidnalia, and Stalice anneria,, of which the 
two laat are extreniely rare in tliat quarter ; and aa to Arenuia remt, I never 
xiet with it In tltat part of Scotland, unkea in the spot maitioned, and again 
«t laealie, growing «n the very terpentine rock with whicb It la aaaodated at 
Stiatiidon. I have diua mAtrAttsA gome atriklag exceptions to lAat I have 
ventured to-brlngfbrwardaa the general leeult of obaervation} but it maybe 
Mkad, Whether the eneptiana are moK nuraeroua than thoae which present 
4kemadvea agahwt every general nde F If it were atated Oat the conclualai 
hcae aui^Mrted must be inaccurate, becanee tbe vqetadon of the hill is alwaya 
diffioent from that c€ the tnooi <ft the bog, t should answer, tint tbia depends 
not atrletly upon the ingredients vi tbe eoU, but rather upon other dreum- 
atanoe^ namely. Its weChess and depth. Letawet^ot onaUUbeexandned, 
.and thoe wlU be found not the hfathn, &a wtddi carer the tUn dry soil in 
the neighbouriMMd, but the same graaa, the same ruah, the ame wlUowJMrb, 
lte> as In Uie plalii below. Tlie wetness bvourinj^ luxuriance) praducea an in. 
crease of that soil whldi Is fermed by the decay of veget«Uea ; and pianta, 
irtikh could not find a [dace In the a^^aeeat thin and dry atratum of peat, fix 
thwnselvea and thrive in this nudster and deeper s<^ Uiou^ it be not 4te- 
mically di&rent from that wUeh sumnmda It Nodouht, if we go to a cm^ 
tain height, the vegetatlm undergoes an alleratioi) t but this may depend uiMB 
tbe cold and dryness, rather than on any change In the cliemkal i^redlents. 
But, after all, Itow few are the truly alpine plants of Europe, in compniaon 
, with thoeeiriueh are occasinnally&wnd at atooet every altitude P 

ItfhEft vfBtm'Fntt on Plimti. 
Tlie thermometer at Al&rd lias a greater range than at tlie seaside, the 
temperature being higher during the hottest months, and lown during win. 
ter, than in the neighbourhood of the aea. I, however, made at AUbrd no 
observations on tbe thermometer extendve enough for bdi>g mentioned ; but 
I may notice, that, in a late number of the Edijiburgh Journal of Science, it is 
staled, Ml the auUiority of Hi Faiifaohne, that, one morning in winter IBSS-S, 
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tlte thermometer, in the paildi of Keig, stood tt 6° below xero. I wn abo 
Muble to finnlih aaj meKtioKafmi dweratian* on the mdUture of the atmo. 
■pheret but, conddering that the diitrict iamTiroiwd byblUt, and that nmA 
of the Tain which Uli will natunll^flnd H« way to the pUiM, we a».j believe 
the air to be lather of a hninkl deacriptkm. 

These obaervatioM 00 tonpnature Mtd Buiitiire, lead me to leunfc an evil 
coriMcted with Uieae drcnineUncee, whkh take* place in the nlley of AUbrd, 
toan extent not frequently panllded' in other placeai I mean the Iqjuij 
wMch the an^ niatBJii ftuu hoar-froat,. in the end of •nmnm, or the eariy 
part of antwnn. TU« takes plae^ Sat the meet part, In kiw altuatknii ; and 
aa these be, in f{enenl, near Uie river and ntaiahy grwmd, and are themaelna 
tXiiea wet, the ii^urjr ia unialij aacribed to « cold TSpour riiiiig up from the 
riv«r and wet ^aem. Aa far ae the ilver 1« concerned, the ojdnim la ub> 
donbtedlj without fbundatl(« ; for Adda ia the neighbourhood of many otber 
rlren BU^ no damage of thia kind : and, brther, the ii^ury only tafcea[rfaoe 
wtfett there b no wind whidi could waft the vapour from the riTCr to the ad. 
Jabdng grounds It la, bealdea, well known that npour new rlwa to a 
great ertent. eycgit when a cunwt of air Ji pawing over the eraparatingauiw 
ftcet*but, dnrlng wind, aa I have meutkmed, the frnaiing of crops never takea 
placb A crop. Indeed, upon a wet stnl, may be apt to toSlet from hoar-froat, 
in 10 ftr aa the atmoaphete over it la, during a calm, perhape more loaded 
with vapour than In other altuationi ; . and, conaequently, more calculated for 
depoeiting dew and hoar-frost A crop also, near s wet graa^ sitoation, may 
be bijured in this way. Sur&ces of that kind tie well known to throw off, in 
clear nights, their heat veij readlfy ; and the eoldneaa thu* produced wiB be 
communicated to ftelda In the neig hb o u r h ood. I doubt, however, wlietlterthe 
state of the ground as to moisture has any material Influcoce over the hoar- 
frost, and am rather disposed to explain aU the drcomatanceB upon tbe {Mln- 
idples laid down by Dr Wells and others, as r^ulatlng the fbrmation of dew 
and hoarJhtsL In a cloudless and per&ctly calm night, the earth throws off 
the bent it bad lecrtved during Ihe day, In sudi a manner, that its nu&ce, w 
well as the air, fbr several feet upwards, becomes often 10" or If, and acme- 
ttmeslA'cddarthan thereat of the atmoejdiere; and theibrmatianof dew or 
boai-frost natutaUy takes [dace. Farther, it is known Uiat a flat or hoiison. 
tal Bur<^ loses more heat, and therefore becomes more loaded with dew or 
boar-frnati than a similar surfiue, placed vertically, or witii an inclinatioi. In 
diort, it ia ««t«Ki*'''»'i that a dear-sky, a deadcalm, and a hcalziHital sia&ce, 
BM the drcuntstsnces most frvourable,— the two first being prafiapa absolute- 
ly nesenary, — to the formation ef dew (vhoavdtasti and these &cts go fu', I 
Odnk, to exphdn the damage sostsined by en^ in the vall^ of Alfoi4 fiwn 
hoar-frost. They shew why, In that sltuatim, the lowest Und, always more 
or less sheltered from the wind, and having freqvently a horistaital aqwct, la 
damaged ; while the hl^ier ground, exposed often to a eummt of air, when 
not a breath is stirring in the lowest sUuatiDnB, and wbkh, besides, have usual, 
ly an Inclined surbce, receive no ligury. They shew also why the vall^ of 
Alfiird, surrounded by hOls, and in that way sheltered, nifl^ more than other 
valleys and plains. In IsiKer valleys, the hills must hare less influ«ice in ro. 
ftraiiung the currmta of the atmosphere ; and, in very small valleys, the idr 
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ia Kldmn at teat, Ibr Teasona which it is unnetMnu? to dlwins. The sbhm 
VClrcuDiBtfttices also expl^n why, in atcountinj; fitr IJle fhMtlng of crops, mom 
tlrcsa than appears due luis been 1^ upob the wettieM of the grouitd.' In ■ 
Inict fun-ouniiled hy bUb, the lowest idtuations are, Str obvious reasoni, ^it to 
be peculiar!; wet ; and, aa the injury ttota hoar-flvit tikm place nfoitly in 
tow rituatlohs, it i» natanillj, at flnt sight, attributed te the wMnen. But 
it Is to be remeihlieTed, that the low «ituatlofls «ie Qkewlse thV ftatteiC and the 
calmest ; and; upon these circumstanbc^ mudi inot^ than on the wetness, doee 
the ityiir^ iij questioii seem to depend. 

Against tlw frosting of crops, Adter lias been recommended; but uDleis it 
is of a lilod cabtiMted to beep off the nya from the morning pan, shelter, in 
place of bdng usefbl, will probabl}' iggMrtte the 11^017-. Not so, faowe«er, 
wiHi respect' to frmt affecting the crops in late seaHons. Of snch eropa, riieU 
t«i is the main saft^ard, as then the whole atmospfaere, and not moely the 
straUim next the earth, is occasicHullj below a freeing tempera|are ; and 
wisd, instead of bringing op succesdve portions of warmer air (by wbkh 
iaeans it prevents boor-frott), can hare no effect but that of rettdering the cdd 
niore energetic. 80, in late seasons, high grounds, from being-Most espoaed 
to cold and wind, su^r more tlian low and sheltered situations. 

WaltnofOeDiiMBL 

From a series of experiments I made in tlie wells and springs of Ai- 
tbrd, the follawing inferences may be drawn : — No water was found where- 
in any uncombined substance of an acid or alkaline nature was detected. 
Sulphuric add was but seldom met with; lime was occasionally present, 
but more frequently no trace of it. was perceived. Almost universally 
muiiatic acid was indicated. The usual teats of nu^nesia and potasli 
shewed no sign of these substances. For no other substance was inquiry 
made ; but as there was frequently foimJ no base which could have neutral- 
ized tlie detected add,, it may l>e considered probable that soda (of which no 
direct test is known) was o&en presenL I have still to say, that a little iron, 
was foutid in several springs. On the whole, the water of Alfbrd may be 
reckoned freer from fbidgn ingredient tlun la common t and, in ccnnparison 
with most waters, the quanUty of sulphuric add and of lime is peculiarly 



Observalions m the Impjrtanee nf A'afurol History, 
Anaecouqt of tbe native v^taUes of AUbrd la DOW to be given, And this is 
offered under the bopie, thatithe, botanical description of a portion of countary, 
whose plants aiefuUyknpwn t9 no indtvlduslexc^t myself m^becontidered 
of amoreacpetMble cbarBCtefi then ijEU liad related ;o s situation near the more, 
ordlnarysceneaofbotuiicalreseaicb. Nota&wpenwDH^ thevalueofacaUt-^ 
logue of natural ottj^cts, which, in place of containing wliat tlieydeem useliU, 
is made up of names and .statloDS; Iwt local Fiona are a class of productions 
ever interesting to tbe true lava' of botany. It is oi\ly by a series of such 
performances, tlial tbe mauner in which vegetables luve been assodated by 
the tiand of Nature, can be fully Imown ; or esact ideas ibuBedas to Ifae ^ce 
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ofa whole kingdom. The clan' of penoiu tlaava alluded to, not nnrrequent- 
ly iletiuuid the value of botanj in a geaenl point of view, which the; uy It 
■ mere adence of natnes, not leading to (Hvctiod usefUlnes. I am ftr from 
wldiing to be undentood, as not holding is 'due e«tenn every deacripUon of 
attaiomenta neceattitj or useiUI in theordinarj afiainof llfe;but I trust the 
time hai gone paet, fbr knowledge being valued only in ■■ &r aa it tends di- 
rectly oi indliectly to pr^oote bodily comfort txA et^oyment, or to ward off 
phy^cal 111b. The true lover of knowledgs, I conceive, la he wbo, not very 
fiutldloiia about the peculiar advantages to be dented from thl* or that ac^ 
qidiement, foUowa knowledge ibr idut may be called Ita own take, that ia, 
fiir the pleaaure of acquiring it, and the aatii&etion derived from its poi- 
aesmon ; while the man who take* no interest in any branch, linleis he first 
clearly perceivei a way of turning the puimlt to , hli own pers^HiBl advan- 
tage or the public good, will aeldom ponew any enviable quantity of attain- 

Wliereweuld have been the immortal name and labours of Unncus, had 
he ahom hli writinga of all the portkmi which are not of evident use, accord- 
ii^ to a certain a^me of that term ? It Is, however, quite unnecessary fin me 
to offer an apology for botany t but 1 may simply say, that, though it were of 
no practical utility, tbou^ no plant on the fiwe of the earth poweseed ■ 
dngle uaeAil quality, this adence, ibr Uie addition which it makes to the 
aourcea 'of human happiness, fbr the rational curiosity ttiat it excites and 
gratifies, would be well worthy of being studied. I may, however adc, Wlie- 
tiler there are no plants made use of in gardening, medicine, or agriculture F 
And if tiiese are numerous, whether, without knowing the ipedes, in other 
words, widiout being botanists, we could In general amdl ourselves of thrir 
qualUies ? As to botany bdng a mere science of names, this is usually an as- 
s^TtioD of those who are so little acquainted with the subject as not to know 
the names of twenty plants ; and it is so completely devoid of foundation, in 
fict, DO more applicable to the science alluded to than to any other branch of 
natural histoty, or to astronomy, geography, Ac that it scarcely merits more' ' 
than a dmple denial. Botany would have been the same substantial study as 
it is, though names had never been heard oC But though names are, from 
thdr obvious utjl^ty, numerous in all branches of natural history, it Is to the 
novice alone that they put on a perplexing air ; for he who completely under- 
stands things, will usually find, thaf, during his study of the more essential 
parts of the 8ul{j«ct, the namtM have become imprinted on his mind without 
any effort. 

B«dbre quitting this digresnon, I may notice another dass of critics who 
find no &n]t with botany, but only with the manner in which It is studied, 
and who, were they botanists, would, as they say, devote themselves tn the 
virtues of plants and vegetable physlolt^, rather than to the aspect and re- 
lation of spedes. Now, the udneralogist, though often occupying himself 
with the physical characters of minerals, does not undervalue sound geolc^ral 
speculation ; nor is he ignorant of the extensive application of his interesting 
branch of knowledge to the practical arts and sciences ; so the botanist, when 
he puts forth a work relatliig only to the external appearance of plants, with 
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tbdr BuoM, ud plaoef of giowtli, U not to be held u Ignonnt of thor vir- 
tuca and ftinctiont, or u ietp^ag that knowledge. On the contrary, he 
ledcoiu the phTnologj of y«|tetahlea, and their utes, among the legitinute 
Ivuidtei of hii friwFP"- But he la diapoaod to cooiider these bnnchee la 
Mnne d^iee lubordlnate, beliig coBvinccd that the deaerqitiTB partof botanj, 
and ef 4II natunl hiitoiy^ ou^t erer te recdre the moat attentuHi, aa in * ' 
manner the finmdation of the otbei brtnchei^ and being itiolf fbundedis truth 
and nature t while, unfortunatelr, what rd«te» to the vlrtuea and pbjuolagj 
of vq[etahlea (however lationallj inteteatlng aU that ia utoUitM in th««e de- 
partments will always be), derivea, in many inntanfea, no hi^ier r^ard than 
what la due to a plaurtble and ingenioua fable- If^ however, the desciiptiTe 
parte of natural hiatoiy, though advancing in eate^n, havenotyetiin^itain, 
quite reached their proper tphere, this cannot be «aid of several other parts of 
Europe, where nlneTBli^, zoology, botanj, ftc are almost unlversallj 
studied ; and where I beLeve ft knowledge of natural hlBtory, like the dead 
languages with us, is reckoned the criterion of a liberal education- B; no 
means uaderraluing the dead languages, either as a meana of training the 
youthful mind, or in reapect of the treasures which, In some Instances, they 
open up, I may be allowed to doubt whether natural history does not supply 
Jounrlei^e of • kind equally substantial and useful, while it is sn exercise not 
leas calculated to improve and strengthen the mind. Xo the medical inquirer, 
there cannot be a doubt that the study in question, as it requires and encou- 
nges the same mental habits aa are neeeassij in the discrimination of diseaaes, 
is of the greatest importance. . Probably It la the study of natural history, 90 
common on the Continont, which has enabled foreign phyeddans to cany to so 
great perfbcUon their observations on morbid appearances, and the diagnoees 
of diseases. Itntay indeed be suspected, that, viewing disease as a mere piece 
of natural history, tht^ have paid too great attrition to mortdd [dienoaiena, 
■nd too Uttle to the manner In iriiich tbeae might be prevented and removed $ 
and, In this country, we indulge a beliefi probaUy well-grounded, that how- 
ever acute foreign phyddans are in the ditcrimlnaUon of diaeaaes, thdr medi- 
cal tieatment is less energetic and euccesaHil. 

Waiving &rther general remarks, I may obeerTe, that the Value of a local 
Fbm will be regulated greatly by the d^ree of its accuracy and completeaeoB. 
From the pieralence of a hasty and careless style of obaervation, we frequent- 
ly have the merest guess.woi^ recorded amoi^ the established fhctaof science s 
and kuae and inaccurate speculations lead othen into error, procuring at the 
same time fbr their nuthora a share of that credit which is due only to the 
fidtfaful and patient pfaaervei> In point of accun^, I truit the Mbnrli^ «c 
CMint of the Alfbrd vegetation will not be foond defbctive t aa, during no IriM 
t t«n a^t yean, I had an opportunity of observing and examining the plant* 
of that district. All were rigidly compared with the deacriptiona of Snxitlt 
and Hooker; and, in every doubtful caa^ the figiiree of the English Botauy^ 
■nd iometimea living botanists of eminence, hare bemi ccosulted. As tp ccua- 
pleteoesa, it DMiy be mentioned, that, with exception t£ the part caqtaluing 
ojptogamic ipedea, little farther on that head is, I trust, to be desi/ed t fiir, 
hi the course of an occupation, leading me times without number t« all pcrintft 
of the district, I have examined every spoty-J bare scrutlnlzad everj falU, 
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jdtia, manh and stream ; and, wHhuut undue confidence, it maj be B(dd,.tbat 
few or none uf the native plants can have escaped me. 



I have been at sonie loss aa to how apeciflc T ought to be r^ar^Dg places 
in v^iteh particular plants are found, as it maj be deemed useless to mention 
manj statiotis, aD of ^tseat unknown to most of those into whose hands this 
p^ier ma; ML At the same time, auppo^ng it posxible that the memoir 
imj be thought of some service to v^etable geography, it is necessaiy that 
those who peruae h receire some Information of the frec[uency with whit^ the 
pianta to be named ore found. After con^deration, T have inserted the el!a< 
tban onlj of those plants which Smith or Hooker coostder so mre as to hare 
glrcn their habitats, and of such as are rare In Allbrd. Where no obserra- 
tbm It made, it is to be conddered that there is nothing remarkable in the de- 
gree of frequency with which the plant Is met with. 

AfoNANDBIA MoNOaTNIA. 

IRnpiiruf'BfpariiiinaTe'ltaUt CAaravwjpsHi, common chora. Of thetendtlier 
The first is found in the --..■■■ .,,...... 

ir Tulljfinir, in Tough, b 

DiAMSBIA MoNOGYNIA. 

Fcnmioa jfrpyflt/bfio, thytnAiteared speedwell i V. muttOala, nurih speedwell i 
V. (tjA^inidu, common speedwell ; V, Beoeaitmga, brooklime ; K. Cluaiailrgt, 
germander speedwell; F. ojprcMu, procumbnit .speedwelL Of these, F. 
umlallala is fiinnd occe^onally In ifitches at road-sides. All the olhera are 
common. Pmgtiieuia mJgmii, butter-wort ; - VMadmia <nUgari», greater 
hooded milfoil, in the moss at Balpblig, but not common, and never, I , 
think, bearing flowers. Lettma minor, lesser duck-weed. 

DlANDHIA DlOYNIA. 
A'^uaaatlmTB tdoratum, sweet-scented tpTing'^ass. 

Tbianqsja Momogynia. 

... . . "f wat«r bit ; in the up- 

per part of the parish of Alford, but perhaps the nu-est.plant in the dia- 
tiict- Sairpmi eatpibaui, scaly-stalked clul>-rush ; not reiy abundant. S. 
jiluiliii, unnfa club^ush. S. tttieemt, setaceous dub-nisht raUier spa- 
ringhr distributed. JSriB/Aomm cafvsamm, hare's-t^ cottba-gnss. Hear 
the &ot of Bennochie, and no where else in Alford. E. anguitifiiium, cora- 
' mon cotton-grass. Nanhu iMeta, mat-grass. 

Triandhia Diotnia. 

Ahpeamu praUtuis, meadow fox-tail grass ; Fhalaru orundinitiMii, reed canary- 
; Phlmm praiense, common cat's-tai) grass ; AffimUt canina, brown 
— ~-is; jf. vMlfarw, fine bent-grass; A. vv^aria ^ iviith short awns); 
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A. vulfforii y (.^ffmCu fmula of lightfool.) ; in the paruh of TuUjnede. 
A. alba, mush bent-grass ; buita of several streams In Alfbrd. Bolna 
oMntuetu, oat-like sott-gTaas. H. mofitf, creepioK soft-grass. Ligtitfbot 
considered thia rather a tare Scottish plant, but It is common at Alibtd, 
particularly, I thlnl, on the estate of Breda, so as to be recloned a trouble' . 
some wee£ R. Innoftu, meadow aoft-graw. Aim erisMa, crested hair- 
grass, common in the parish of Alfbrd. A. agualiea, water hair-gnus ; in 
various wet places. A. eOtpUaia, turfy haiT-grass. - A. fitxnaa, waved 
hair-gTRsa. A. naryapkfBaa, ^ver halr-gnss. A. praeect, earlj haiit.gi>88. 
Jtfdiaa emniiaa, pimde meUc-grasa; on a few moors in verjvoM quantitr. 
• Poa ajuatuB, reed mea^ow.graaa j in Breda's pond. P. M ioaMt, roit^iiih 
meadnn^rass. P. pralenni, smooth-stalked meadow-grasBi P. annua, an- 
nual meaaow-grass. P. neinorBHa(?) wood meadow^ra^ P. iJMiintAnu, 
decumbent meado«.«Tasa. Brita nutSa, quaking-grass i flniad on aa ialet 
Id Don, oppudte to Smithe; Hill, the onl; station where tUs (lagukrlj 
beautiiul grass Is fbuniL Detl^ gbimtratii, not conunont In some of tke 
church-janls In small quantilj'. Cynamnoerittahu, cresteddo^t^l>gra3S. 
/'MfuMionina, sheep's &9cue Brass; of this there ale at Alfbrd serertl vo-^ 
rieties, differing mainlj in the degree In which the ftOTet* are awned or' 
pointed, and in the colour and rize of the planta. F. Aaiiatula, hard &a. 
cue-grass. F. bnmtoidei,- barren fescue-giass. F. mfurui, wall fescue-grass. 

F. f^ttolea, tall fescu&^iass < found only, I think, on Don ude, near Hau^' 
ton. • Bnmua moliii, soA brome grass, ^iwna /Mhb (P) wild.oat. 7Vi«eum 
rtpen*, couch-grass. . Lulinm per^ne, rye-grass. 

Tbiamobia Tbioykia. 

JUimtiafiitbma, waterBlinks. 

TBTBANDBIA MONOOYMIA. 

. Sealaota imcita, devil's-bit scabious. AipmJa adanta, sweet woodruff; banks of 
tie bum of IJnturk, the only station. Galimm mtum, jdltnr bed>straw. 

G. pabutre, whit«-wBter bed-atraw. G. Apannt, goose-graai or cleavers ; 
not very common. Piatti^io mqjor, greater plwitain. P. loncoitita, rib- 
wort plantain. P. maritinia, sea-side plantain ; this I never saw at Alford 
but once, viz. In I82S, when I tbund a few planta near the tell-bar at Al- 
ford. AWteailBa vutgark, common lady's-mantle. 

Tktrandkia DiSYMU. 



I know not bow others view the Potamogetona j to tne thej bava always ap- 
peared one (^ our most perplexing genera ; and the doubts have not been re- 
moved after examining tbe plants again and again^in conaection with ap.. 
proved figures and descriptions. Aa to the plants which I have above natned 
P. IncenM aud P.fimtwu, I have sometimes supposed them neither of thosa 
two planta ; and at other times they have speared but one speues, but at 
last I believe tbe above names t« be correct- On looking just now bito the 
English Flora, I find that I have heen puzzled in good company, as Sir 
. James Smith states Haller to have had much difficulty in distlngui^ng the 
two spedes above alluded to. 

Pbntandkia Honooykia. 
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tpreaditig hairs, which are much etrongerand in . 
M. arvtnib ; leaves u uiual In the gaitu ; on tha peduncle*, pedlceb, and 
caljx, a* weU. as on the leaves, the bain uepresHd quite close | flomn 
large, maii; of them pale blue, some pale IM)-coloujed, and not ■ few 
whites c>Mxgquiig,butleK*o Uunin JIf. joAialHi^ and havins five wg- 
tiienls,ainilaito thoaeof ilf< anendtj seeds u U common io tSegeuui^ 
peduncles, in tbe last atage, \aj laag, weak, and horizoDtal, havli^ oecft- 



D inch and a hal^ at first directed upwardt^ but Istterfj^ , 
peudicular to the peduncle or common flower.etalk, or even with an to> 
cEnatioD downw&nb ; all the pedicels are at last directed to one ride, 
whence the- raceme has a marked unilate 
grows in wet places, like M. paltatrit, but 
spring; and boggj places than M. pabutrU. 

I am strongly of opinion that thii is a new MjOMttia, but it is so 



>s characters fully as marked as any other qHxiea In tbe genus ; and, Indeed, - 
its aspect it su different from that of any of the others with which I am' ac- 
qoaljgled, that I eta iaranably dfAect it, eren when at too great dlatnai br 
~ " eiving the tuftdflbe flowers, DTtbe bairinesiuf the st^. Jf.pahwMtis 
'-"- ■"-\jxigtiAeA Bnta this plant, bj baviug skje-blue and, I think, 
rs, a more expanded calyx when in miit, with shorter tiiangular 
Ucth,«n(iotb, arid usualljr red stems and leafless racemes. With M. rfpnuof 
Don I am acquainted only throuRb tbe ScotUsb Flora, and the few points there 
noUced cettMnly have * resembdance to tbe characters of the present pjanfc 
Hooker, however, makes thai a variety of M. paJuttrii. This I con^der en- 
titled to rank as a specie*. The description of the X. aapUon in the Eng. 



Uih Flora, corae^wiuU in many reuiects with the plant alluded to ; but that 
Mdwribed as having floweia smaller tiutnJU.pi ...... 

plant described have always struck me as larger. 

The whole of the above was r-'" '"■- 

. thou^ il may be suppoBed that e— -„ j - -, - , 

that, upon shewing the plant Co Pra&^r Grabam of Edinburgh, be express- , 
(td himself as being of mj opinion; and, in Jiict, if 1 mistake notv be had, irom 
his own observations, previously come to the same concbision. I have also 
been favoured, within these few days, with a letter from Dr Hooker of Glas- 
gow, and t wilt take the liberty of 'quoting tbe part of it that rdatea to the 
pr^aeKtsutnect :- 



" Since the publication of my Flora Scuttca, the attention of botanists baa 
lieen much more directed to theapedes of that genua, especially in Germany; 
and manyfaavebeennowrankcdasdistinct species whkh before were consider- 



"e varieties, or were passed by as too trifling variations to deserve not 

Uce, Sfin^ of these qlt^nvtions are, (ufV^ver^ uncbubtediy founded 0{i, good 
cbaiacters ; and, I think, such is the case with the Myosotia in question. That 
which is included in your packet is the AT. «w|pito»a of SchuLz, in Sturm'* 
Deutschland Flora, and of Smith in bis Engbsb Flora, vol L p. ISO. The 
i»ne specleB is taken iqibyScbrader, in BeJc^nbach'a Amoen. Dresd. vi. ISj 
b^ ijnk, in his Enumeralio ; by Bluff and Zinoerhuth, in their Comp. Flo~ 
tsE Germanicge; and, lastly, bySprengel, in bis systema Vegctabilium, voLi. 

£567. With all these authorities you may safely make it a species ; and yoii 
ive asmiredly dewribed its true, important, and, I think, untaiTing charac- 

Afler the decision of this very high authority, who appears to have taken 
tbe trouble of fully considering tbe sutject, it would not be becomang for m« 
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to txftttB or ftel njdouht ibDntthiibdmJIf. oMpUqu; but, aAnittiBglt 
to be so, the pfant la to fia-intavitbig, tfant the Bpedes is cDmpsnHTely ■ Dew 
one ; as it Is only a tew jeare aince it wai Introduced into tbe EngUsfa Flora, 
and, up to tbe preaent tiinc^ it liaa not been nuked amang tlie Scottish ipe- 
etea of Mjoaotte. Even In Germany, It appeaiafroin Ho^sTTtbat tlie phot 
had not been noticed at the Ume of the Scottish Flora being published. Ba- 
IbcT b^re that time, it had occurred to me aa b«ng undoubtedlj a good ipe- 



As this paper is already quite \oag enough for the Journal, 
to vhich it IB to be sent, I must oHiclude, with the inleiUioa 
of (sodtxcmmg the subject upon a future occasion. 



The tubftcta ^ Prixe E»m^ proposed by i^ Dtitch Sod^of 
Sciente of Haarlem. 

f The AntiMrr tube fteen in iffinOie lit January IBSO. J 

iSiKura the chewioJ aailTBia of T^etables has made known a great number 
of regetable Rubataneaa, or imme^te piindplesof plants, and which, to all 
appeanuce, will be more and ni(ne^augineuted;aiid,aidKmlM*dlfierlntheij 
qdnions wMli reepeet to the nature of theas aubatanees newly discovered, 
which some tldnk to be enlf modiflcatloni of snbatancea previously known ; 
whUe others tak^ them fbr to many difierent substances, the Society ^ 
rires an exact ezpotattnii, founded on positive ehaneters, as wdl as an account 
oftheuse which may be made of these new sutistances, or of the plants wUch 
contain tbem. 

I* the TVnkhr, »e called, irtdch Is ohtahKd frem dUKrest plaAta, a real 
prlnd^ pecuBar to these plants, or has this name been given to different 
nibstanoea derived from plants, whkh bare the common property of (>eln{[ a»- 
Mmgentt, and of tannJiy leather? By what meana may these subetancea be 
exttkcted purest from different plants i and by what means may it be known 
Uiat they are not mixed, and tfaat they du not diCKr from each ether? Wliat 
is the surest tmd quickest mvmer of produdng substances adapted fbr tmn- 
uil^, by treating coal, or Indigo^ is other vegetable substances, t^addai and 
in what does this artlfldal tannin differ from tbe natural ? Are they not 
both ■tanilar substances P In caae a more perfect knoiriedge should be At- 
tained of the ffifierent tanningsubetanoes,of what luemii^llt be, aawdTfir 
the different trades and numufiKtuK% as for Uie uae that ml^t be madeof it 
in medicine? 

What aie in general the advantage* and illustrations iridch, aiace Hal- 
ler's time, phyriology, or the physical history rf man, has derived fiom Kiol- 
ogy or comparative anatomy F What are, in particular, the oigaos of the 
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IviBMUi body, that have been iMde better known dnce tfaat period i Mid what 
vte the fiinoUoaa on vrhicli xMlogy and eonpaxaUve Bnatomy have tlirmrD 
newfiglit? 

Tb» eqierimBiitB of 81r Hiuaphiejt Dary having proved the influence 
which the dUraeuce«fMrili,cUmate, and Maa(m,ia eqiabteof «£%aClng upw 
the rdatire qaanttty of the IwrnwHata pUndplea of the cereal aeeds, paiticn- 
larly of wbmt, m> that, fcr erawple, whiter rteat cont^M a peater quantity 
of ftarchoramylaceotw&cula, while tlie gluten iBfinind increased in thenipi- 
mer wheat ; and while the same principle is rtill inin« alnindant in the wheat 
of NmA Anmlea than h) that grown in Bngtand t end saetag that It would 
. beofinqmrtMKetoknow to wiiat decree the drcunutancea indicated nay In- 
fluence the nature of the wheat cultivated in the Low Countries, the wdety 
derirea, That It be demoDBtrated what are the differences which the above 
_ mentioned drcunutancea are capable of predudng in wheat cultivated in tliii 
country; what are, in virtue of these Inquliiba, the best kinds 4^ wheat In- 
tended Air difieienl purpoeesi and what instructions may be deduced from 
l b«n , witfar^Hsee to theeuitivatiniof Iheaegraina? 

What lie tlie vegetable colouring matters hiown as partkular principles t 
What are thdr nature and. properties ? What is the best method <^ separat- 
ing them F By what means are they most altered, hrif^taned, deq>ened and 
rendered blnter ? And what usei and advantages result fiom Uils Imowledge 
to dyers and other tradesmen P 

What Is at present known of the nstural iuatorj of fishes of passage i 
What are the fishes known as such i What are the coDimenceiBatt, the di. 
leation, and the end of their xiourse t and what parUeular (ircumstanees 
hav« been obaatred with reqied'ta tbem i 

It is deaiied to see coUwt«d all that is at prosent known on this su^ect, 
eqiedBlly wUh-iesped to Uioae fiahw which are employed fat food, or fiir any 
other usedul puipose. 

^tt^ d jJft Ti wriifWWttoqf twlnraf Mslaiy Abm ieeome,qf late yaar*, loo eirifn- 
SMH to te JvUf iiRvAl in im aead em ieai eourm, U if oAai, What idtalion ulabe 
made {n Oie leaeiing qf nalHnil Aiiftiry, teilh Ac viea qf treating qf what wug be 
mi^fvi, at imU m osBMwn l^fe, ai m oAcr tv^fstf ^ 

Some Inedical men have been long of opinion, that certain rjl»i»T«<» of the 
skin are caused by very minute insects, invisible to the naked eye, under the 
epidermis ; while others do not admit this c^Mon. The society, tberefiire, 
dedres to know, on what grounds bss the existence of these Insects uruler the 
. epldmnis been admitted 1 or what obserrations have contributed to its as- 
sumption ? And, in case the suf>padtion may be ibuuded, What may be de- 
duced from it, fbr the purpose of improving the treatmeut of certuncutweous 
diaeasea? 

- As the chemical examination of animal and vegetable substances cso no 
longer be confined to the extraction of the immediate principles of these sub- 
stances, as was the case not rnany years ago, since we can now examine, ac- 
cording to the mode of chemical analy^ Invented by Tiienard, Qay Lussac 
and Berzelius, in what proportion the dmpla prindples are found cmnbined 
in these substances; there Is- desired a memoir, in which will be exposed, 
lat, What method of analysing the above meationed substances, in tfieir first 
principles, is actually proved to be the best, by the reiterated experiments of 
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tevaral chemists ? 9d, Of *hat arffam nitetuicM do we drekdy knew, Wld> 
eeitilaty, ftmn annieiidc e'liperltnenfa, the prDpoitlon of tbdr 4nt*)Hili«lpl«k. 
3d, What advantage is this neir method of analTung the above nenti^oed Mtb- 
staiioe«ca[Mble-oflmpardiigtotheadniic«(n«it cJadence'; or^iAMtaiy be 
expected 'frotti ft in lUtureP 

n . Tfaenard having fbund the mcus of conilniiing water Irtlh fad^ q«ni> 
tittea rfo^yget^ and the llqilld which la ofatttined^)C)w cari i>gVtety'peciiUarpfh- 
pacOea, wUch ate Mill lb a great tneamtre InexpIMble; there la deflred a me- 
oudr, in wMdi, lifter a reiterated and ckrrtil -ekUuhiatloii, the 'pnlt)eMe)i tif 
ihii liquid may be accuiMelj described, and that an expIanaQon, jitdved b^ 
ekperiments, be ^ren of them ; and in which It lie alao esalnliAKl to What ttan- 
tUl purpogea thia flald might probably Vs apjilied, wliedier iff 'meaidUe Hr 
Otharwlae. 

As several species of moQusca, espedal^ those which at« found in tHeaea, . 
are frequeutlj employed among different iittloDs ; end aS, according Va flieae* 
counts that We Snd of them, wholMoine, and even delicious, food is prepared 
from them ) while of the moUnaca which InhalHt the spa near our coarta, there lure 
only used oysters, mussels and sea-slugs ; It Is aslced. What i^ter moUn&ca, 
lAich do not occur at a great distance from our coasla, Way be reasonably ea- 
teemtid m good fbr fiiod; and In what manner may it1>e tried whether they 
might fiimish as wholesome as agreealile a tbod 7 

A viol^it propulsion of the sap in poplars, combined with the espuidon of 
a considerable quantity of air, having been observed by Coulomb, in April 
IJStf, when lie had peribrated to the centre trunks of poplars, from four to 
five dedntetres thidi, does not appear to have exdted other jriuldsopUers to 
repeat the experiment < and as this phenomenon is, notwithstanding, Ttxy 
worthy of Iieing' attentively examined, and as a carefiil Investigation might 
perhaps give rise to interesting discoveries, the sodety promises the gold me- 
dal to him who ^all take advantage of a &vourable opportunity of repeating 
this experiment lo spring, on the trunks of various Uuds of trees, md of 
carefully observing all that may present itself In titia phenomenon. 

There maybe expected for an approved answer, besides the gdd medal, 
a gratuity proporljMate lo the interest of the results elldted by a carettil 
examination. 

Considering that the chemical experiments in Holland, especially those of 
P. Driessen, have shewn that the properties of atmospheric air near the sea, 
are more or less modified or altered by the muriatic add which it contains ; 
and that, in particular, the solubility of lead in water is thereby augmented t 
that, however, these observations have not been confirmed In other places, 
and that it is still required to be known if that acid exists quite fi«e in the 
air, or in chemical combination with other substances, the sodety dedrea — 
That this subject be treated anew, and that It be tried by exact experiments 
to demonstrate, if^ in these countries, the atmospheric air contains muriatic 
add, what are the circumstances which augment its quantity, in wiat slate 
it occurs in it, and to what degree the quantities of the air may be altered 
by it? 

As several substances, which were formerly known only In the state of gas, 
mny, through pressure and intense cold, be reduced to the solid or liqaid form, 
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«Woli baa MpMUly bora pTOrsd t^ Fand^'s gt p«i mMiU ; and «b itiollowa 
tbd thediriMDn of kodiw* MCtndiiig to their ibrm,inUiU^uldB«adga»e», baa 
beemte unoeiliain ui law adnusible, the^oaetj mka, Ist, In bow fv may Ibe 
clasmfiaiUin<rf bodies ■ccording to fomi, be jet admitted ? 2d, What ace the 
tnily guemw iad TapoToua bodies ? Wbat luemi^tbemadu iutlie wtsof 
UiaKsubatenaw, irUcb, wfaeo the; are itranglj comptaiKd or coined, ue 
daptble of caerdung a great degree of power by «lwtidJ:j or diUtatioii P 

Alth«u4^ the foUowiog questuws, jiiopoaed to^ aniwered beibre 1st Ja^ 
auary 1820, be too late of iasertiou, tbe pemsaT of them may prove inte- 

What is the present state of our knowledge reapectiiig the motion of the 
juicee of plants ? What are the otiaarvitioaM and experiments which throw 
■omeU^t on the cause of this motion, and on the veasels or organs by which 
it takes place ? What may be considered as auffldently proved, by well ve- 
rified e^teriments, ofairihatnaturalphiliMopherphave written on this sub- 
ject P What is there that may be conddered as not yet sufficiently proved 
or merely bypolbetical ? And what use may be d«ived &om the knowledge 
acquired in reject to this uilgect fbi the^ulture^iJants ? 

The theory by which it is supposed that all the chemical actions of bodies 
are the eSect of electricity being more and more adopted, th^oe is adked, — A 
critical examination of all that experiment has proved on this subject, In or. , 
der that we may b6 able to conclude &am it, whether electricity alone au^t 
to be conddered as the cause of all chemical action, or if it be still neceeeary ' 
to supptwe a particular power known under the name of chemical affinity. 

What are, since the publication of M. Decandolle's " Bssal sur les Propii^- 
tig Uidkalea dea Plantea, compartea avec leurs Formes Sx^erieures et leur 
ClaasiflcaUaa NatureUe," (Sd edit. Fana, 181^ the observations and experi- 
ments by which the theory exposed in that worlt may lie confirmed and illus- 
trated ? Wliat are the exceptions and coatradictions which remain to be re- 
solved with respect to that theory ? 

The coniferous trees dlfiering connderably from other trees in th«r struc- 
ture andmode of growth, as well as in the peculiar matteca which they con- 
tain, and in other prop^ties, there U.desired — An exact comparison of the 
structureoftheconiferous trees with that of other trees, and that, by ulterior 
researches, it be tried to demonstrate in what degree this difference of struc- 
ture may serve, whether to explain the other properties of coniferous ti«es, or 
to deduce useful precepts for (lie cultivation of these trees. 

In what manner do peat-ashes augment the fertility of some soils, while it 
ia known to contain very little of those principles which chiefly serve as ali- 
ment to plants ? Of what qualities are these soils, of which it is known by 
«xperiment that their fertility may be augmented by peat-ashes ? To what 
sdls are they injurious P What usefhl indications may be deduced irom what 
irlU b« said in reply to the two fint parts of this question ? 

What ia the origin of the blocks of granitic and other primitive rocks, Which 
ate met with of different dimension^ and in very great abundance, dissemi- 
nated in tbe plains, and in some sandy deposits of tbe kingdom of the Low 
Coiurtry and of the north of Germany ? Is it possible to be assured, by an 
exact compaiison of these blocks of granite, and of the pebUea of the sandy 

_ Cocwlc 
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depMdtM, vhli tfae coD^onent pnta rf geokglcal fivmaUDOk ubwrred in ptactt) 
Out the fimner orl^iiklly ibrmed part of the latter t ami If this be the case, 
how tan thelz transportBtion towarda our plains and those ol tlie north of 
Germany be explained ? 

The Bodet J desires that it be pelted out, MMudi aa posdUe, what are dw 
diStonl placet where then Uodb haT« bMt> otooied, Mid ia what DMnns 
they are fbund dliperaed, that thnr nature Uid minenk^cil compootion be 
exactly described, that thv be CMnpared with the integrant pari* i^ other 
formations; and, finally, Uiat the coniequenees be scrupulously wrighed, 
which may with more or less p:DbBtdlity be deduced from the whide hneMi- 

The prize to he awarded to a satis&ctory answer to any of theabore ques- 
tions, is a gold medal of IM florlnsi and, moreover, a ({latuity i^ IM florins. 
The answers legibly written in Dutch, French, English, Latin, or German, 
but not In German characters, must he sent free of expence, with bUtets to 
the usual manner, to H. van Manun, pnpetual Secretary of the Sodety. 



General fiew of^ Geotogy of India. By William Caldxx, 

Esq> 

** Oabtuig our eye over the map of India,^ gays Mr Calder, 
" we are stnidc with the grmd and extensive moimtain rangf» 
iridch fomi the principal boundarieB. On the north we have 
the stupendous chain of the Him^ya, extendhig from the con- 
fines of China to Cashmeer, and the basin of the Oxus. That 
vast accumulation of sublime peaks, the pinnacles of our ^be, 
is so extenaive, .that a plane* resting on devations 31,000 feet, 
may be stretdied in one -direction as far as the Hindoo Coeh, 
for upward aS 1000 miles, above which rise It^ier summits, in. 
creasing in height to nearly 6000 feet vaort. Primitive rocks 
alone have been found to compose all that has yet been explored 

' At a meeting of the Physical Committee of the Asiatic Society, held <m 
die J(tth March 1828, Sti Etlward Ryan, president, in the chair, ■ General 
yiew oftto Geology of India, by itfrCalder, was read. The above account 
of part of (his memoir, we extract ftart the Calcutta Govemioent Guette, 
which reports, in a very interesting and laXii&cltay manner,eTery Sijatific 
discovery and observatiun made in India. Already many important f^> 
gnosticat'Observaliona liare been nia<]e in our great eastern empire, and we 
anticipate, tnaa the labours of Dr Tumbull Chrietle, and other young and 
active naturalists, soon, we hope, to start for India, numerous additions to 
our knowledge of the natural history of this, we gf the most intereatii^ 
countries in fhe n-orld., — Edit. 
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of the devated |M)rtkn of that Aim ; goam bdng, MccmHiig to 
C^tain Herbert, ihe predominating rock, along with granite, 
Duca-schist, hornblende, chlorite-schist, and crystalline limestone. 
On these repose clay.«late and flinty-slate ; and, towards the 
base, we find sandstone connpoan^ the southern steps of the 
chain, and forming the north-ea>t barrier of the valley of the 
JuBina and Granges, fay which, and the diluvial plmns of Ujp- 
fa lUndoostan, this great xoae is separated from the mountun 
ranges of tbe p^iinsula. The oppoute (h- southern boundary 
c^ this valley is of the same rock. Advancing to the south, 
we come to three inferior mountain ranges on which the penin- 
sular taUe-land of India may be sidd to rest, or, more properly, 
to which it owes its pecidiar foon and outline. We may con- 
sider these ranges separately: the western, pr Malabar; the 
eastern, or Coromandel ; and the central, or Vindya. Of thdse, 
the principal in elevaticn, and most remarkable in continuity of 
extent, is the westeni, which may be sud to commence in Can- 
dash, and runs akmg the Malaba^ coast, within a short distance 
of the sea, in an unbroken dais, to Cape Comorin, excepting 
■where it is interrupted, near its soufhem extremity, by Ae great 
diaaai wlunh fixms die valley of ComilNtoor. The directicm of 
this <diain deviates hot Httle from north and souA, bending a 
little eastward towards its soythem extremity. Its elevation 
increases as it advaooea southward.; die faigbest pointe b^g 
probaUybetweoi latitudes 10° and 15°, where the peaks of gra- 
nite rise to 6fi00 feet and upwards. 

The nortlteni eitreiBity of this range is entirely covered by 
port of the extensive overiying trap formatioa, to be more pani- 
cularly deacrihed huteabw ; extmding, in this quarts, from the 
sea-shore of the nnthem Concan, to a conudrasble distance 
eastward, above and beyond the Ghuits, as far east and south 
as the river Tumboodra and Nagpore. I^ese rocks assume all 
the various forms of basaltic trap, pSMUig from tbe columnar 
(of whicb Mme fine spedmens are to be seen ojqiosite to Bas- 
son, near Bombay,) into the globular, tabular^ pc»{4iyritic and 
amygdaloidal ; the two latter contuning an unusual abundance 
and int^«sting variety of included minerals peculiar to such 
TDcks. The landscape here exhibits all the characterisric fea- 
tures <^ Jbasaltic countries; tbe hills rising abruptly in perpen- 
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dtookr «a«es of a tabular Unrm, or in mural terraces piled oa 

flwifa other, and fceqiMBtly B^nratad by iBunense ravines; the 
wliole ddthed irith luxuriant fiu«sts of teak and other trees, 
jHodocing^OEaeof' the nioit bsautiful and romaBticsoutery-of 
ladia. The deralirai of tfau .part a£ tJw range aeldon exceeds 
MOO'feet; tnit, adTaneagg to the aouth, itsbeigfatgradu^'W. 
creasy and the granite rodu begin to reappear, coatktHing to 
form the fiummit of the chain, with h'ttle tntemq>ti4», all the 
way' to Oape-CMmaria. In nearly the same parallel of -latittuie, 
tVis trap ifonaation is observed to terminate b1» od the sea-ceaA) 
a little to the ttorth of Fort YvOaiia or Uanuoote, where it is 
auooaeded by the iron-«lay or latente (a contemponraeous-FOok 
anociatiDg with trap), which fuom thenee extends, as the roiveK- 
i^ngrack, with little interruption, to die extranityof the- pc^ 
uosulaf coveting the base of the mouBtuns, and the whole of tke 
narrow-belt of lowiandl^at s^Mrates tbeoi from the Bea,'eiiibi' 
iHtiag a suoeesaion of low rounded -balia and (uiduladiins, and 
reposiiig on the primitive rodts, whidi ooanioiially prcArude 
above the surfaoe, as at Malwar, Mekmdy, C^icut, aad eome 
other peuiW, where granite, £wr a short spaoe, beccxnee the wtr- 
facddwk. From the main land the latertte passes over inta 
CeyiMi, wh«« it reappears, under the name of JTuAsoit, and 
fisFins a similar deposit of some extent, on die shore «f that 
islabd. Paanng onivatd from tha western or Malabar ooaat, 
ronnd tbeiestremity of the pe^niula, wc leave ,tfai& extoum 
in»-clay fcMinatitHi behind, and, erosBing thtf gnoBtB pUina itf 
TrarwMore^ wbidi aie stewed with enrnnMins Uocksiot' piitiii- 
tive rooks, weaniveal the termination of the chain. Hae tke 
mouBtaiiMWiges, which support the cottnl tableland, Jsaeet 
from both sides of the peninsuta, and oonve^toapointj'witbin 
about thirty miles ol Cape Comoria, coding ^brapdy in a. bloff 
granite peak of abuit SOQO<feet hi^, from the base of which « 
lowrange of similar raaks, ibrsui^ « natural barrier to- the 
Ungdomttf Travanoore, ^tends southward to the sea. Th^ 
whole of dns western :mountain range, and the narraw coast 
whatii Jioea itSibase; is rematkafale tbr the absenctf of rivet? and 
valleys of denoda^on, and coaaequently of allirnal {duns or 
depoffltes. The abrapt prec^tous sides of the mountains, rising 
almost perpeadioularly fioin the sea, are oevertheleas covered, in 
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genen^ hy. hrtBLs «€ the talket «reee, snd impenefMUe jw^t 
wjiicb admit of gaining bat a -t^iie and ttsaty knowledge of 
tbe Hiiiietsl treasures with whkdi tbey'^bidily abound, if ve 
migbt be aUowod todrvr ioEmeBces,' from die gtnking analcigy, 
in geol^jical fatiwe and outline, bcMecn Um <iaouiit(tbi'tllB^ 
^d wfeatmi 'COMst flf <the -South AttericSn OontaK^t and A»t 
)uBt deiKnbed, in Mme«f wMeh toaoei of copper, getd, silver, 
aad Mhereiee, have been found. 

-Proceedug-oltte tbe««tietfn ndeof the peaansida, ODd-Bdvdk- 
ward akAgthe'foott^the mouvitiaa»fiK'abeirve»'eauntry^- 
fadng Tcry eenaderaUy fmn the Malabar -onaM in t^fearance 
and gaological ciiatacieT. The plabe of the Goromudel 'Ooaet 
beta rather-a -broad, Umm^ unequal, belt of low hmd between 
the n¥*in*nif^a and'ihe sea, e^ibiting the alluvia] depontes of 
nearly all ^he rivers- aad streann ihat dedoend front the Boutbena 
portiim t£ the tableland. The mountun-chmn tbal-ibma the 
eastern bonodary of the penhisida, afisra Aort nonhu-ly couree 
from Cape Comorin, beg^ins to diverge to tbe east, neu where 
the great valley of Cembitoor {^ready memimied) inta-nipts 
ita oontinuity. From tbenoe it foreaks*inte a mecessira of pa^ 
raUel no^es, inferior in. elevation and in UBbrohcfi coDtitiuity, 
u> the western chain, and, in the further progress: oorfbward, 
after bverini^ off into suborAncte bitty ru^neg, oacaipying^a 
wide tfactof nnexifjered c p uirt r y , and vflbrding^ ndleys fin- the 
panage of tbe great rivers that dnin nearly*}] the waten of the 
peninmila into tiie bay of Bengal. Tins eastern mnge tnay he 
saidtD ternnaate at tbe Hme li^tude as tbat cff the commence'' 
ment of the west^D. Granite roc^s, a|id principally nenite, 
seem to fonn the baas «f the whole ei these eastern ranges, xp- 
peaiii^ at raoat of the acoesnUe soranits £rom Ospe Cmuorin to 
Hydrabad. GoeissaBdimc»date,tfaat fcrm the udes and base 
of 4he mouDtaine, are eometimes seen, as also clay-slate, horn, 
blendei^shite^ flioty^slale, chlorite, nnd wica-date, and ptinitive 
or crystalline hmestones, afibrding, in somejdaoes, moribles of 
various colours, as in the district' of Teonivelly, where also gra- 
nite appears rising above the surface, in remarkably globidirr 
coocrerions, and in perfectly stratified masses, ftmning low de- 
tadied lulls near Palemcotta, the sttata of wluchdtpat an angle 
of about 45° to the south-west. Partial depositee, too, of overly- 
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iag rocks exist ip this diatrict, and c^ die bladi-cotton wH, 
Srisch IB supposed to be produeed by the debris <^ trap. In 
the De^bmrhood of Fondidterty dme are beds of compact 
shelly limestone, and some remarkable ^iceous petrifactioiie, 
diiefly of the tamarind tree, which have never yet beoi weK de- 
ecribed^ The beds of the Cavery, or mtber tbe afluvial dqio- 
skes ia the vicinity <^ Tridiinopoly, [Hoduce a variety of gems, 
corresponding to those of Ce^oO. In general, however, the 
4i]r&oe of ^ level country, as far nwth as the 'Penmir river, 
seems to consist of the dduns t^ granite rocks, and plains of ma- 
riae sand, probably left by tbe retreat of tbe sea ; with occaaonal 
fireA-water alluvial deposites, and partial beds f£ iron-clay, and 
detached masses of the overlying class. In ap}»<oadiing die 
Pennar river, the iron-day CtHmation espanda over a \at^ sur- 
&ce, and cl^-elate and sandstone b^;in to appew. On'tbe tiffis 
behind Pdlore are found specimens c^ a very rich C(^)pffr-<HC, 
yielding 'from fi(^ to sixty per cent, of pure metal, aoconj^t^ to 
Dr Heyne, bendcs argentifeiDus gakna. 

It is to the observa^xis of Drs Heyne and Voysey that we 
Awesll'the in&nnatiaQ we yet possess of the valleys of die Pen- 
nar, tbe Kistna, aad the Godavery rivers. .This interesting 
tract-of country is not mgre remacfcaUe as the aooieitt. aouice 
of tbe moat valuable productiMid of the minend kingdom, b^g 
die repository of the Golconda diamonds, than for the extraordi- 
naiy geeJogical features whi<^ it preaoits. The Ndia MaUa 
range of mountains, in wh)<^ die diamond breccia is found, is 
descrHied, by Dr Voysey, as exhibiting a geological structare 
that Qonnot easily be explained by ^th^ tbe Huttonian or Wer- 
neriaa theories ; tbe di^rent rocks being so imxed t^^ther, 
with regard to order of poeitioD, each in its turn being upp»'- 
moet, that it is difficult to ^ve a name to the formation that 
will api^y in all cases. The clay-slate formation is thenante he 
has adopted, under wlndi ar& included day-«late, every variety 
of slatyJimestiMie, sandstone, quartz rock, sandsbme-brecda, 
flinty-date, bomstone-slate, and a tufaceoua limestone, contain- 
ing imbedded in it fragments, round and angular, of ^1 these 
rocks, all pasung into each other by such insenuble gradations, 
as well as by abn^pt transitions, that they ' defy arrangement, 
and raider description useless. It is bounded on all odes, bow- 
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mat. ^y granite, which paaaes under, it and fornu it« bane ; soine 
devated pdata, such as Naggn; Nose, baring only tbnr ^iper 
third composed of saadMoBe and qiUrta, while the ban it of 
pwaite. 

The rocks above «Buinaated, with the additioD of the ipoo- 
day and'baaaltic rocka, occult ertennre portioDBof the valleys 
of the Kistna and. Godawy, coreied in aone i^aoea by the 
Uack Xnp soil. ' The granita rocks, on which tb^ rest, are. of- 
ten peoMnited, and apparently besTed up, by injected wns, or 
masses (^ trap, and dikes of greenatone. Mr Calder hopes soon 
lo be emdiled to lay beftve the uxdety a detailed de»riptioa of 
the curioua fbnnatioQB, acoompaDied by sections of the strata, 
betwem Madras and Hydndiad. The waters of the Kiatnaand 
Godav«7 expand as they approach the see, dividing into nu- 
neroos bnincbeB, and deponting their alluvial contents, during 
inuDdatkxu, over a considerable extent of land bnderiog the 
coast. The largest portion ofdepoutcs ooonsts of decayed ve- 
getable matter, yielded by the extensive fwests thiou^ which 
they flow i and here may be noticed the cbancleris^ difference 
^t mada the alluvial depontes of the principal river of the 
south, die Cauvery. This river, flowing in a long cotmie 
thnnigh the Mystxe country, over an extensive at>d geqenlly 
barren surface of granitic and sienitic rooks, with scarcdy any 
woods <x jun^e on its banks, brii^ down little or none of d&-. 
tayed vegetable alluvium ; but a rich yellow clay, produced by 
the felspar, which predominates in the granites of Mysore and 
the south, and which, mixed with oarbaoate of lime, readeTs the 
]4am of Tanjore by far the niost-f»rtile potrUon of the south of 
India. Fssring oa to Vigagapatam and Gonjam, the granite rodts 
^lear occautmally covered by latoite. The granite of Viza- 
gapatam assumes a new and angular aj^tearance, bong small-, 
grained, and intimately intermixed with amorfdious, or unciys- 
taUized garnets, in round grains or specks. This peculiar rock 
passes into the province <^ Cuttack. The only information we 
posa eis r^arding that interesting district, is derived from Mr 
Stirling''s valuable paper in tbe last vdume f>f the Anatic So- 
aety's Besearches. The rocks of tbe granite class form tbe 
basisiand predominant devatkms of this ^strict. They are re- 
markable for their resonblance to sandsttme, and dttoundiqg in 
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imperfecUy formed' gaute, (fisseminatcd thrbughoul wiUi veins 
of steatite. Here, too, tracea of coal have recently been dis- 
covered^ whif^ is likely to be productive ; and gold is fieqnently 
found in the sands of the Mahanuddee, probably from the vaL 
ley of Sumbu^ure- We nest trace Uie brtraite, incKamg in 
extent all (he^my to HidBspore, and' tbeace ccntiBuing nortb. 
wards by Bifsaopere and Buicondi to Bewboon. 

We must piMse beie, and- take another opportwt^ to n- 
siHoe . Mr Cald«:> conpteheBnve essay, on the geot^y of 



On some Ji^ Sodies toMch- strong abtorb I^glU. "By 

M. OSAVK. 

MMH pho^)hoTescent bodies prepared by M. Osann, are the 
following : — 1. Phogpkorus of Jntimoiuf. To obtdin it, od- 
<^ed (^ster-^eUs »re taken,' of which the whitest and most 
porous are selected. After freeing them of all impurittes, 
th^ are put hito a cnidble in the following maqneri — ^The 
bottom eS the vessel is covered with a 6nely pulverized, sulphu- 
ret of antlm<H>y ; thcve is then placed a shell, which is cotered 
with a new layer of the same powder, then a sec<Hid abtH, and 
so on, until the cmcMe is fitted. To distnbute the- powder 
equally, a small sieve dtiould be used. Each layer must be 
about two lines in tjiickness. The crucible is then dosed, and 
exposed for an hour to a red beat. The uppct sheik, and 
those at the bottom, which are commonly spotted, must be re- 
jected. When the phosphorus thus obt^ned is exposed to the 
sohur light, and Aen taken to a dark place, it stdnes with a green- 
ish^whtte tight, and is superior to. Boli^a phosphorus, both> ^ 
thelotennty and in the dnration of its %ht. This greonA 
glow, of a pistachio oi^ur, which is c^racteretic, is the same in 
all pcdnts of the phosphorescent body. By a red heat, crati- 
nned for a long time, it is lost, and is then replaced by a white 
light. 

2. Phosphorus <^ Reaigar. — This is prepared in a tamtlar 
manner, the calcined shells b^ng treated with red sulphuret of 
arsenic. It produces a blue light, resembKng the flrane of sut- 
[^ur. As in the preceding phosphorus, the perfectly white 
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places alone ore [diosphoreacoil. Thb ^wsphonu, on tlut wt- 
count, presenta here and there ptnats which eiaae with a, pur- 
pl»ib red h^U If it i& exposed lor a long time to aa intense 
heat, its light is diBcoloured, and ends with beaHniog eotiiely 
white, 

S. PhoBphorui of Arteme.-^'So obttto it, a kind oS pute is 
made of arsenide of borytee and guDMidragantej which is ex- 
posed for hi^ an hour to a red heat. Thus prepand, ^is phos' 
jAorus presents a grejisb-yellow aspect, nearly the same as that 
of Bolt^na phosphorus ; it diffUaes a red light in die dark ; bat if 
it is heated kmger than half an hour^ its ct^our becotaes yellow ; 
and under a longer heat, it ultimatdy becomes white. 

These tiiree kinds i^ pbo^horus are very luminous axie^Sh 
red with the foDowiog, which poaaesB that property in a mudi ' 
less degree. The dimmer phosphori are prepared in the faxos, 
numner as the phoephorus of antimony. The shells of oystwB, 
with mussiTe gold *, yield a pbot^horua emitdog a feeble blujdt 
light. With cinnabar there is obtained a phosphorus whose 
light is ycdlow, Qearly bke that <tf Canton's phosphorus. With- 
white oxide eS arsenic there is produced a Uuish-y^ow pbos* 
pborua; and with a very finely pulverised mixture of l^^id 
and sulphur, a bluish phosf^rus is obtained. The authors 
obtained a very beautiful phosphorus, by treating Cantim's pbos- 
f^uirus witil realgar. 

All these compounds ore kept in sealed vessels, or such as 
are closed with a jnece of bladder. They keep pretty long in 
die open air ; for, at the end of three weeks, they bad scarcely, 
lost any pf their pho^horescence. It is 01% when. the lijint 
faiUs into powder that Lheir light is isuiuared. The phosphor! .of 
an^Btpoy a^ realgar, bowey^ , lose th£,iDf^^y of their cpkuit, 
when they are long exposed Go the li^bt. It is therefore a good 
plan to keep them in blackeBed flaskjs. 

Phoephorus of arsenic is con^wsedof etjuat parts ai arsenic 
and btt^tea, «fi Bologna phosphorus is of equal parts of baryte^ 
and sulphur, and Cantcm's [JKifipboruB of equal parts of lime and 
sulplUM*. 

Cold favours the abeorption <^ light, as heat.&voure its dis^ 
perston. Boiliqg water destroys the phpsphorescence. Fbo».. 
' Mussive gold it bisulphuret of tin. 
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pbonc bodies, that have remuned in darknesSf long afler thdr 
prepRiatioD, are not luminous. On being exposed for a minute 
to the eoUr light, they stune for a greater or less time ; Bolc^a 
pbo8[Jioni8 tor 4 minutes, that of arsenic 94 minutes, and phos- 
phorus of antinHKiy 149 minutes. At the end of this dme, the 
f^rasjdioruB of realgar was still as luminous as it was an hour be- 
fore. After being exposed/ to red heat for several hours, and 
then to light, the phosphmiis of ars«iic shone iu the dark in 
the same nunut^ as before ; that of antimony had only a feeble 
^ow, and the phosf^orus of realgar was destitute of light- 

If an elecbic spark be made to pass an inch above these dif- 
ferent phosphori, they become luminous, ^th the same shades 
of (xdours as if they had been exposed to the light. The phoa- 
phori reflect their light while exposed to the day ; but it is then 
only a white light ; the coloured light is reflected cHily in the 
dark. The light to which they are exposed during^their prepa- 
ration is not communicated to them, as they do not absorb light 
at an elevated tanperature. If they are only exposed to a feeble 
light, they oaly acquire a slight [rfiosphorescence. From all 
these observations, the author admits, with M. Urotthus, that 
diere is a true absorption of light. Each phosphcn-us, accord- 
ing to him, would have a certmn capacity for that fluid. 



On the Modes of Preterving the bodiet of Animals in Fhnda of 
different Kinds, partioiiarhf dwring Voffoges and Travela. 

Ihmediatbly aftet the cessation of life, animal and. v^etable 
bodies are affected by an internal motion, named putrefactioi^ 
wluch tends to sqtarate and reduce to their miginal elements tbe 
ingredients of which they are composed. Various mediods hare 
heea devised to prevent this process, among which immernon in 
fluids is the most important. Of these fluids, the following are 
those more commonly employed : 1. Aqueous fluids, instead of 
preventing putrefaction, accelerate it ; and tiierefca^ can only be 
used for washing the substances to be preserved previously to 
their immersion ia other fluids. Water ib which alum is dis- 
solved, has indeed a constringent diect upon the animal filwe. 
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but its 9cUoD is so feeble, that imputont reBultscanaot be expect- 
ed from it. Water sUghtly impregnated with salt, is empti^ed^Mi- 
ly for the preaervation of &uits. St. Sfniit c£ turpentinet which is 
amnetimes empkqred, changes the texture, and has the adt^tional 
inconvenieDce of becoming thick and viscid. Its use ought 
therefore to be rejected. 3. Oils may be used fc^ pi^servtog 
certain sofl animals, such as fishes. 4. Brine, cooBisting^of - wa- 
ter, saturated with salt (muriate of soda), is accused of idter- 
ing the forms and colours of objects. Fishes that have a thidc 
skin, however, answer well enough in it; and It is usrful for 
the preservation of. large skins of other animals: 5. Acids de- 
stroy the texture of parts, or effect altenuions in them, 1^ coa- 
gulating the albumen, and dissalying the gelatine. ComuKw 
vinegar, however, espedally when saturated with common salt, 
and impregnated with pepper or pimento, is employed witb 
success in the jHvservation of objects of natural history- 
6. Bed wine, into which there has been poured some nitrous solu- 
tion of mercury, may be employed by navigators when nothing 
better is at hand. 7. The effects (rf pyroligoous add have 
not yet ,be^i sufficiently determined, although there is reaspn to 
btjieve that it will yet fiinush a most effectual {H^servaUve. 
The same remark ^iplies to the. sulpburous add recomn^ended 
by Dr J(Aa Davy, which, in fais opinion, is superior to any 
other fluid for the preservation of objects*. 8. Alcoholic or 
spiritous liquors are the substances most commonly employed 
for the preaervation of ol^ects of natural history not <^ a large 
size; and they are, at the same tkne, the. most efficient. The 
best of these is the alcohol obt^ned by the disullation of wine. 
Arradi, tafia, rum, whbky, ^n, &c. which navigators can easily 
procure in the countiies where they are used, although appa- 
r^itlj possessing the same properties as spirits of wine, are yet 
much inferior to it as preservatives. It is obvious, however, 
that the liquors which can be most easaly procured in the coun- 
tries which produce them, ought to be in general preferred, 
.both on account of th«nr abundance and of thdr n^oderate price. 
Those which have fewest of the principles inherent in the sub- 
Btiinces from which ihey are produced ought to be preferred. 
■ Medico-Chirurg. Trans, vol. iM. pt. i. p. 130. 
OCTOBEB SECEHBEB 1828. L 
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AiaAo^ Anada, Akmmwt, hsve tbe dkadvonUge of hwdeawig 
&Gti8nle8«iddiaB|^ their atrtOK. This prapetty.i9,ia HNne 
EUalWre, cMvattsd ^ {HuportioDiiig the strei^tih tif the fluicl 
te the iice «f the aumal or okftct to be {seaened. The moie 
ttaofipanxit they Roe, the nam are Atey fitted far DoDecbons; 
the iBM«dne«itnted, the hmmC destruclive tfaejr eob t^ the eo- 
kwn. The weaket, thta^fone, tbiif are tbc belter, provuM 
^cir Btrei^th it aufficieBt for the pteaerralion jof the oigccla. 

Pure altK^ol deMloys the -animal c^ou(b; >ad, vhen highly ' 
«oiiaentented, diwrguizes the tiwuts. These qudhiet, how- 
ever, ane correoted by adding acade to it. Uluted nUh walCT, 
and coDBcqueatly veaJwaed, these liquors appear to p«88eas 
a leas faTsurable action tfaaa the ^rhom, which natutally 
equid the iKthious stnngth that has beeD givea them. It wiU 
be kei^ in nund, that ^cohol becmaes milky trhea dilwbtd with 
.ocaaaioD instead of distilled water. In general, it is sufficieiit 
XottiKpivy an aleoholic liquor a£ the strengdi of froH 16 to M 
degrees <^ Beauoe's areometer, pvopmboniDg it to the soe and 
penetrability of tibe object. For large animals, -the most COD- 
'CentraWdJiqiior.is'to besmpluyed. If spirit of iriBc cautotbe 
.pracmed, ^ ocdtoary strength of the liquwts siAwtituted ft» k 
may be iDomaBed t^ adding dissalred camphor, which, wilhqat 
iotxeasii^ thar spiritous power, imparts a degree of eowgy soS- 
ficKBt 'for 4be preserratiw of ganaalB. This naxtuve has the 
advantage of set anting npcm the colours. A ocmbinatiMi ib 
the following proportions B|q)eai8 to be the vsast smtdde for soft 
atnmalB : pure iwatcr, tm> parte ; alcehol, one part ; sulphate of 
alumioB, two ounces for every litre «f fluid. 

Cruyot's liquor, possas^ig a -ooDBid^nble^ r^utaiioii, may be 
mentieswd here fa- the beiieCit of personsrendmg in tbecolonieg 
who may be disposed to use it. Tafce twenty jnsts at the best 
Cogniac bnndy, -iroin wbioh distil five pints of g[»rit ; then add 
to what Eemaias equfd paVts of wejl-watcr, ajid a pound of 
£ow«cs or leawcs of green laveader ; disUl again to^ryness. This 
.done, t^w devra parts of the spim of wine «btaiaed by the 
' -first dinillatioo ; mix then) wi^ HXty-nine parts of well-waiter, 
Mid jidd to this mixCure equal parts of the liquor famished by 
distillation. There is thus obtained 6uybt*e preserving liquor, 
winch is perfectly limpid, has a slightly Wtter taste, and a some- 
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wbit aeonatic naell ; and does not codImd more than one part 
of akxdiol for every tfairteeii (tf water. Dr Monro added nitnc 
or muriatieacid, in gBMJt- quaotkiai, to the liquras whidi he em- 
}^oyed. The celebntted Buyaeh made use of Bpirit of wine, 
distUled with black pe[^Kr, cardamom and camphor. 

Before oamertiDg t^e dt^ecti, tbey ought to be well desned 
and reduced to order in water, at a gentle temperature. Thejr 
mi^t c^iecially to be cleared of salt water, — a process wbich re- 
quires to be particularly attended In in tlie cnistacea, whidi, 
widiout this cave, would irremediably spoil. The immersed obk 
jeeta must be inoeKantly watched, the liquors must be roiewed 
when tbej have leaked or evi^rated, and the stoppers must be 
carefully fitted. On T<^ageB strnog ^ss bottles of a square 
dbmpe are prefenUe to round ones, because they can be better 
fitted into cases widi coire^Dding compartments. 

The inconveniences resuldng from leaving animals, iotoided 
tobepreserved, in Squids, to thor own w^ght, are the foUowii^ 
The nacue, food and excrements which detach themselves from 
tbe animal, accelerate its corruption. Reptiles, fishes, &c 
tending to ^1 to the bottom of the vessel, have thai some <^ 
tb«r parts withdrawn from tbe action of the alcohol, or enve- 
loped with a thick iiyet ai mucus, and are thus more liable to 
be affected by putrefaction. 

Duft-esne hi his Taxidermy has described a method winch 
aBBwera very well on voyages. Spiritous liquor^, he says, are 
prefwable t«idl .other means for preserving animals; and ht, 
recsommends putting as many fishes as possible in them. Or 
iaag voyages, a number of anall casks with iron hoops should be 
employed.- An aperture being made at one end, ux iaches in dia- 
meterj<»e of these caaks is filled for two.thirdsoiJy with Sfniits. 
When a Ml is to be preserved, notes are taken with respect to 
Ae individiwl, the (dace whene it was procured, whether it be 
male or female, good or bad for food, &c. This done, the fidi 
is enveloped in a bit of cloth. There is then attached to it a 
seaM wooden label, on whii^ the number is marked with a 
knife ia Boman -cheracteFs, «orrespoDdii^ to the number attach- 
ed to the notea. The fish is then deposited in the cask, and die 
aperture tJoied. When ^ roe is large, it ou^t to be m- 
moved by «n uicimoo made in the belly. Wlwa a layer of fiiliet 
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has in this manner been deposited, it is corered by a kyer of 
cotton or tow, to prevent the fiibes irom being daroi^cd by the 
tolKng of the vessel. In general, the cask shouU only coDtaia 
two-thirds of fishes, the rest of the ^>ace bang accused by cot- 
ton OF flax. 

Tile principal objections lo this nielhod is,, ^at it does not 
completely guard against the putrefact)<Hi of the fishes, eqieciaUy 
in warm climates. Peron proposed- another nMhod, wbidi be 
found perfectly.efiicacious, and which is as followB: Theaniniidia 
to be washed before immendoo in spirit, in aea water, Tiit^ar, 
rum, taSa, or camphorated spirits, accortling as'tiieae Bub^WMex 
may be most easily procured. The mucosities are tobe removed 
by a hair brush. The animals are then suspended in the fluid, 
but they ore so suspended that they can. float at the sutface, which 
is managed by attaching pieces of cork to then. In some cases, 
round plates of cork are taken, and the animal fastened round 
its edge, by means of brass wire or pins. Bepttles require an 
additional means, which consists in forming cwk spirals, into 
which the bodies of serpents are made to pasSk Inclosed in 
this manner, and bathed on all aides by ^e alcdiol, these ani- 
mals are perfectly preserved. Induoos.are to be made in the 
belly of lai^ animals, in order to admit the alcohol to the vis- 
cera, but the latter ought not to be removed, or if this is ne- 
cessary, they must-be separately preserved, as they are of the 
greatest importance for the study of the organization. The in- 
dividtfals are all numbered, and a corresponding mark attached 
to. their descriptions. 

• A httle practice will soc»i enable any one to manage these de- 
tails- with facility, and although they may be at first somewhat 
troublesome, the labour is amply compensated by the advantages 
gainedi Animals thus put up, can experience no damage tiott 
the rolUng of the vessel, orfiMmthe excesuve heat c^ the Tonid 
Zooc. ■ 

Various means for dosing ' the vessels have long been uaed, 
which we shall now punt out, Feitm finding many of them in- 
sufficient, substituted others which he found to answer bis 
wiatkes. , Parchmeiit, covered with a stolon of sealing wax 
in put^fdcohol, has long, been u^ed ; but parchment is readily 
reduced toaputnd state by humidity and heat, and wax ia 
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softened by contact with the alcohol, and sIIowh the latter to 
evapwate. The following preparation has been used with morp 
BOGcess. It oonriats ui aoaluDg the cork for some time. in a 
oonipoatiDD of three parts of wax and one of tallow, kept fluid 
by a moderate heat. It is then covered with a flexible envelope, 
which penetrates its pores and prevents evaporation. The stop- 
per is also sometimes covered with a mastich made of four parts 
of pitch, one portof sulphur, and a half part oftallow, well melt- 
ed togMher. This covering is applied hot. Dr Sue employed 
die following method : He placed a round plate of glass on the 
mouth of the bottle, put a piece of mled parchment over it, 
covered the parchment with a bit of sheet-lead, over which be 
applied a seccmd piece of parchment soaked in oil coloured with 
lamp-black. He then tied the whole with a small cord aS' tightly 
as possible. 

The following are the means recommended and employed by 
Peroa,—to prefer cork-stoppers to glqss-plates, which are easily 
broken, and to employ a luting easily made, instantaneously dry- 
ing, and capable of resisting the shocks given by the rolling of 
the vessel, as well as the evaporation of the alcohol. This luting 
condsts c^ common resin, red ochre, ydlow wax, and (h1 of tur- 
pentine, in variable proporUons, according as the luting is wish- 
ed to be bard or soft. The manner of preparing it is as follows : 
The reun and wax are first melted ; the ochre is then added in 
small' quantities ; the mixture is well stirred with a spatula, 
and the whole allowed to boil for seven or eight minutes. The 
turpentine is then «dded, and the bmlin^ allowed to go on. 
To obviate the danger of the mixture taking fire, a vessel is 
used capable of containing at least three times the quantity, and 
fumirfied with a handle, so thai it may be easily taken off. 
Should the substances happen to take fire, the vessel is to be 
covered with a Ud made of wood, tin, or copper, by which the 
flame will beipstaiitly extinguished. 

This luting is employed as fdlows : The cork is exactly fitted 
to the aperture, which is wiped dry with a cloth ; the luting is 
heated to a d^;ree a[^>roachuig lo ebullition ; a coarse brush is 
made with a piece of linen ; the mixture is stirred to prevent 
the ochre from inking to the bottom, and a httle of it t^en up 
with the brush and applied upon the outer surface of the cork. 



lOS Bartm L, Von Buch On the Temperature ofSpriaga. 
The iq)|i1iGation msy be repeated as often as is judged neeeauBry. 
A {Heoe of lioen is then applied over it, and titove. this, sncnd 
folds of Uneii soaked in (h1 <»* pilch, whidi are tied to the oeA 
oi the bottle with pock-Uiread *. 



iSfome Jtemorlcs on ike Temptraiwe gf Spring. By Band 
Leopold Von Bwcb. 

** £ owe to Wahlcnberg, aays Von Buch, ia an intereatii^ 
menKsr on the temperature of springs, read to the Keyal Aca- 
demy a£ Sciences of Berlin, (publi^ed in FoggendorTs excel- 
lent Journal,) the fliscovery of a beautiful amugeiacnt \fn the 
eaMomy of nature, viz. that the mean tai4)ersture of the scftl 
and sulgacent Rx;k rises higher and hi^er above that of the air, 
the further we advance towards the north. By thi& means, po- 
lar situations support a number of v^etables, which otho-wi^e 
would perish, nay, even life itself is thereby brought into places 
which would be dead and arid, and from which eve^ living 
thing would flee. Who can concave agnculture and cultiva- 
tion, in a ami where temperature is 1° or 2° R. below the freez- 
ing pcnnt f But the temperature is actually not higher in places 
in which ih&re are towns, and where com is rused with activity 
and pn^L It is the temperature of a gzeat part of Siberia, and 
of many inhabited valleys in Swed«i. 

The observations of Wahlenberg, from which this r^narlcable 
result {Hix^eeds, Von Buch communicated to the public in a 
tabular form, in Gilbert's Annals, and compared with the too* 
perature of the aUnoqihere. From this table we extract the 
four following results, which represent perfecdy the nature of 
the pher 



At CarlKiona, . 6«*1 N. Lat 6.8 R. &3 B. M 

Vgni, - - «0 6.2 E. 4.45 B. a75 

Umea, - - 64 2.3 R. 0.6 R. I.7 
Giwort«n Fiall leoofeet 

above the sea, - 88 0.9fl R. —3.0 R. 3.9* 

' The above detaUs are extracted from an article ou the preservation of 
anlmak, in the last published volume of the OctmrnaiTt Clauipii d'HiMre 
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Vcn 'Btch remai^ Wohlenberg and >lfio otbei- ptukcofdien 
iWMrnh fbrthecauettf UnejrfietMiiiieBWiiB&eprDteotiDgooverof 
mam, wUch, by RaKW ^ its feeble^tondactiiig power of beat} 
-prercntBthewiiim-'soi^aBkuigiiitolheeartli. This ofonioit rests 
on the enoBcous aasumpnon, that the heat tA the atmoE^ere 
penetratM into the aoil and subjacent roeks, by eommuiiiCBtioa 
Uirough th«r mass. The obeervations of Saussure, by i^ich it 
mu prcwed that beat did not penetrate to a. greater dqitb than 
tbirtyftet in the space of sis nKmths,sbewbowalowly such a mode 
fit ^iribution takes ]4ac* ; and obserratioDs made i^er wards in 
a spring at Gesera, and continued for ten years, shewed, that, in 
it, the HikiiDiani temp»ature occurred wben Ak greatest beat pre- 
vailed in the' atmOi^heK, luid the maxlniuni at the time of die 
greatest cold. We can scarc^ believe th^ the cova- of snow 
would be sufficient to interrupt, during its long conCbnance a( 
several months, the ra^tkni of the beat of the myA. Besdes, 
as the influence ef two unequally heated bodies is alwi^ recipro- 
cal, it fii^ws, that, in the course of a year, even "^e beet non- 
cmiducting cover would not prevent the soil md rock from ac- 
cpiiilBg the mediiHn temperatore of the atntosphere. 
- It is alflo not easoly understood how northern situations sboidd 
be ntore protected from such raditiion than southern ones, when 
it is known that the quantity of filing snow dinnniahes with the 
increase of latitude ; and hence the snow-covec becomes less con- 
siderable. We observe, with surprise, that Professor Leslie al- 
so believes in this communicadon of heat tbrou^ the soil, sad 
eDdeavourSr but unsuceessfoUy, to adduce in &,votir of this ofi- 
moa, experiments made it Bailb, with thermcnteCerB fdaeed at 
different depths in the soil. 

It is therefope necessary to repeat, continues Von Bucfa, how 
this law is modified, and com|detely concealed by the agency of 
a mare active one ; namriy, how this distribution can depend al- 
most entirely on the infiltratioB of atmospheric water, by which 
the temperature is distributed so quickly through the soil and 
into the deep, that the inime<£ate effect, by means of mere com- 
munication, must be ov^crane at an inconiiderable depth, and 
at length become cranpletely ins^ifflble. 

Hence the great winter cold of the nortb act^ so slightly on 
the soil, and, with the greater difierence, the lower thb teqipa. 

...... Coo'ilc 
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lature; because no water flows in the. winter time, and a tem- 
perature below the freezing point cannot be conveyed . by this ' 
quickly , circulating medimn. { am tbetpfore conrinoed, says 
VonBuch, that all statements whidimiuqtwn that thesoil, at the 
depth of many feet, is found frozen, even durii^ the summer, in 
places which are able to support shrubs, are to be viewed as un- 
satisfactory. . 

In those situations where the cold is not suffi^ent to hinder 
the drculation of water, the temperature <^pereaiualEpriDgs is 
almost identical with that of the atmospbare. Thua, in the vi- 
, cinity of Edinburgh, the temperature of the perwnial epringa 
agrees with the mean temperature of the atmo^ihere. The 
«ame is the case in the whole of Atlantic Burope, ' and also to 
a ^eat extent in Southern Europe. 

But Hupiboldt was the first who discovered thattlusarrange. 
mept does not hold in the warmer countries, where the tempera- 
ture of the springs is almost always some degrees below that of 
the superincumb^it atmosphere. This phenomenon commences 
in the south of Eurc^ ; for Von Buch found a spring at St 
Cesareo, near to Palestnna, at Rome, on the iiOlh August, at 
9i° B. ; the temperature (^ tbti atmosphere 2S° R. ; and the 
mean temperature 1%.6° R. He also obtained the following re. 
suits from springs in the Canary Islands :— 

Teneriffe. 

1. Spring near Puerto OroUva, 
Mean temperature of atmpsphere, 

2. Spring of £1 Hej, near to OroUva, on 8th May, 

3. Same spring, 7th June, and 6th September, 

4. lat June, fine spring near to Rlalejo, 
ft. Same spring, on 81h September, 

Falaa. 
Water ofa deep well on 8tb September, . . - IS 77 



Temperature of a wdl, - - - . - 14 II 

The mem temperature of the m^ from the abore, vijl b^ - 14 .4 
From theM obMrrBticma it ^ipeara, that the tonperature of the springs In 
tliew Iflands is three degrees lower than the mean temperature of the air. 

However remarkable this cooling or low temperature may ap- 
pear, when examined, during summer, we can ea^y satisfy 



Barotf L. Vaa Buch on the Temperature of Springs. 169 
ourselvee that it ariBes from no other cause thab that which 
wanns the rock and soil of the nor^. 

From Southern Europe to the Tropic there is but one rainy 
season, vbich continues from' November until April. In this 
great tract, no rain falls from the month of May onward^ 
Hence^ as little of the summ«- heat will be distributed throu^ 
the soil, and subjacent rock, by means oTpercolaling water, as 
of the wintCT's cold in froien districts. It is only that tempera- 
ture, which the run dready meets with at the period of its fall, 
which it carries along with it to the interior, and the springs 
issue forth with. this temperature. Hence the heat c^ the 
springs at Orotava is probably the mean of tlie months of Fe- 
bruary and March. 

From observations on springs in Grand Canary, it results, 
that tbe temperature of the rock or scnl for the northern decli- 
vity of the island is about 13^" R., while the mean of tbe atmo- 
sph^ is 18° B. These, and other- ^milar facts, menuoned by 
Von Buch, seem to warrant the conclusions, that' the tem- 
perature of springs in northern regions, where the surface' wa- 
ter is frozen, is higher than the mean temperature of the super- 
incumbent atmosphere ; that in temperate re^ons, where the 
surface, and consequently the percolating water, is not fro- 
zen, the temperature of springs is that of the mean of the at- 
mosph^e ; 3. and Z(U%, that, in the countries from the south of 
Europe to the Tropic, the temperature of springs is lower than 
that oC the medium tanperature of the atmosphere. 



Account of a Nerc Method of FUtering Water, invented by 
James Wbite, Esq. Engineer. 

X. HE filtration of water in a mountainous country like ScoU 
land, where water is in general pure, is comparatively a sub- 
ject of less interest than in flat and fenny districts, or in great 
cities like London, which is supplied chiefiy from the collected 
waters of the Thames. The means of purifying water under 
such circumstances, is a matter of the first importance to the' 
health and comfort of the community. 

L.iliz,,!:,., Google 
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It is well knowit thnt, till ^ ktc yean, the want' <rf' good «»• 
ter has been severely felt in t}ie lower parts of Lincoln, Kent, 
aad other fomy districts. Id amne t& thcse^ wfaerr the inhabi- 
tants and tbar catUe snfi^red muc^ from the w«it of good wa- 
• ter, the evil has lately been removad wboe tUs eBaentiaf neces- 
sary of life has been supplied by means of perforatioiM made to 
a great depth in the seal, by boring with an iron augre, so as to 
reach atid bring to the surface the deep-seated firings. 

In the metropcJis, every one knows the great outcry wJiieh 
has of late been made about the polluted state of the Tbelmes 
water for domestic purposes, ariang from this river bang the 
receptade (A the drainage waters of that ovei^rown city. In, 
point of fact, (as noticed by our distinguished countiyman Mr 
Stereneon, engineer), the waters dl the Thannes are dunged or 
renewed very slowly, nearly the same body of water moving 
upwio^s and downwards as the tide flows or ebbs. The in- 
hatntanta of London, therefsre, may actually be loJd to be re- 
ceiving into the stomach what had fiamerly passed through the 
public drains.' This has become a suli^ect of so much notoriety 
and interest, that Govemmrat has of late made it a matter of 
public inquiry, and has procured the ri^wrt of a committee of 
profeseiond men,' condsting of a {^ysieitm, a chemist, and a 
eivil engineer. The efl^ tA these movements has been to 
|»tiduce numenus jduis tat supplying .the city from a purer 
source, and also for ffltering the water which it already possesses. 
Among these may be mentioned a pdan by Mr Jantes White, 
engineer, of Oxford Street, London, and another by Messrs Stir- 
ling and Son of Lambeth, who have invented a machine called 
the '* Rapid Filter," and obtained a patent for it. Having no 
drawing of Messrs Stirfing''s apparatus, we shall at present con- 
fine ourselves to a notice of Mr White's " Patent Artificial - 
Spring,^ as given by himself. 

When new inventions, which prooiiw to be of piiblja utilitj', present 
' themselves to out notice in a simple form, a degree of surprise la esdted, 
that tbej should hitherto have eluded tbe research of ingenious men, whom 
lives have been devoted to mediaiitfl pursuits. It is certain there are but 
few things of gicater Importance to the comfort of every fkmllj than water, 
which shall be good in quality, and provided In sufficient quantity for all the 
puqtosei of domestic use. That both these effects are produced by this in. 
reotion, will be best shown by a description of the aonesed diagraQj, and an 
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atcsBni of tbe A'F'*'ii>o^ ■■ tried at thehmiM of UwHoUetuanwbawM the 
&at to patmnite tbe ikaigii. Tbe SgixTo, u akemi In the diagrui, it a kc- 



turn thrcn^ tlie centre of the machine, which shews the whole of Ha ulterior 
conatructloD. Tbe datem containli^ tbe water u not introduced, aa ita 
bdgfat would exceed the limitB of the dlagnun ; but let the small pipe F be 
suppoHed to communicate with it, and be of tmy teogtb, from 10 to 100 Giet : 
it is, bowero-, necessary to bear in mind, that the quaoUt? filtered will al- 
W.J* be proportioned to tbe area of the atone ntiltlplied into tbe b^^t irf 
the ccdumn or pipe. The advanta^ therefbre, of employing a fa^b datem 
to lupplj the machine, r^uires no other recommendation. 

Three years ago, in the south of Russia, in the government of Fohafa, 
when, on a miaMon iqtpointed by the late Emperor to examine the mechanical 
and agricultural state of that part of the Russian empire, it fell to my lot to 
give a dedgn ibr filtration on a large scale. To efiect that object, I intro. 
duced the water to be filtered below a bed of sand and gravel : it was intended 
for the puqioae of washing wool, consequently did not require that purity 
produced by Uiis invention. But at tbe bouae of the nobleman I have al> 
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read; gUuded to, I attached a half inch leaden pipe to a cistern,' which iw «d- 
xeadj fixed thirtj-five feet above the ground-flnqr, wiiere I ]diced the taaddne.- 
Tbe otfaer end of the pipe I made water-tight) b; fixing it to a nozzle in Uie ap- 
puatusjtielowaproperfilterlng-elone. Upon turning the cotk A, which «hutB 
ofT the cominunicaUon betwixt the machine and the cistern, the water ruslied 
down from the cistern with p;reat force, and rer; soon displaced all the air 
contained in the apparatus throu^ the porei of the stone S t aAer wliich the 
water began to ascend, and to flow in a filtered stream at the cock B, ao as to 
fill B gallon measure in about two minutes* time. Its appearance in sm^ 
bubbles, riaing through ererj pore in the stone, from the great pressure o€ 
the column of water contained in the small pipe P, suggested to me the name 
which I have f^ven it, of an artUidal spring ; and further experience baa 
filll; convinced me, that I have not applied to mj invention an unmerited 
title. From the coustrudtion of the apparatus, the sediment and ajiimalculK 
wifl 611 to the bottom, and be drawn off at the under cock C, and run oS* by 
the waste-pipe E> In cases where seveial gallons are wanted at the same 
time, and it mig^t be inconvenient to wait until it be filtered, shut the cock 
B, leave A. open, and in a few minutes, with a pressure from a ciRl«ni of 
thirty feet high, eight or ten gallons will be found filtered in the tt^i part rf 
' the apparatus, which can be drawn off at B for immediate use, as requlred- 
Should it filter more than the top reservtdr contiuns, while A remains open, 
it will run off waste afF j the coct A can be bo constructed as to shut of its 
own accord, but in this case the machine would not be so siiaple. The cock 
A is ofa peculiar construction, and well merits the attention of the reader: at 
the some time that it shuts off the communication betwixt the machine and the 
cistern, it opens, when turned one way, through the tube D, a small passage 
to the atmosphere. By this contrivance, the filtered water in the top part of 
the machine is allowed to subside the contrary way through the stone, a pro- 
cess which must naturally tend to wash its pores clean ) and we know that 
all filtering substances are sut^ect to get closed up, from particles of fine se- 
diment lod^g in their pores. But whaL back filtration doee not remove in 
my invenUon, another beautiful and simple phenom^ion completely effects. 
. Open the under cock C, and then shut it again as fiwt as possible : this will 
produce an immense pressure on ike stone, and the water will be foiCed 
' through with so much rajddity as to clean its pores comj^tely. From what 
cause, I have not yet beea able to ascertain, but it invariably h^pens, after 
the process of forcing the air through the stone, that the power of filtration 
is diminished coniuderably,and it ia several hours before its ^wer is restored. 
It may be presumed tlut the air lodges in the pores of the ston^, and shews 
considerable obstinacy in being removed. When back filtration is not re- 
quired) for it is only necessaiy Ibr keeping the stone clean,' the cock A must 
be shut o£ with the notch in the top of it towards the machine, and the fil. 
tered water can be retained in the top part of the apparatus for any length of 
time. Having briefly described the nature of mj invention. It remains for 
me to add, that it is an application of the Hydrostatic Paradox to the filtra- 
tion of water, the nature of which admits of its being extended to any magni- 
tude. For example, at the house where my first experiment was tried, tie 
altitude of the cistern was 35 feet, and the area of the stone contained 113 
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■quare inches, vhlch tustained an upirord ptressure froin the cnlumi) of water 
in tbe pipe P of 18fi3 pounds, and the product of filtraljon was at the rate of 
half ■ gallon per minute ; and since tbo attitude of the pipe into the area of 
the Btone proportions the quantity, it ia a simple question to find wlial area 
and altitude together would produce 10, 20, or lUO gaUons of filtered water 
everj minute. To produce such effects, a number of stones must be used in 
the same machine. I believe it ;et remains to be proved whether filtered 
water preserree as well at sea as that which is not filtered. I concave it will 
■ be fbund to keep equally well, or perhaps bett«r, as fikration removes all ani- 
ntal.and regetahle matter which it balds in suspension, tiie former frequently 
both In a live and pvtrid state, a circumstance which cannot rcasonablj have 
*aj tendency to preserve water. Should experience prove that mj hypothe- 
ses are correct, 1 would pjopoae, for the t>enefit of the public in general, and 
the shipping interest, that a machine on a large scale should be erected at 
every sea-port, where ships are in the practice of taking water, which should 
be sent at once filtered to sea. 



Xiescripticn^ several NezforKare PlanU which have flowered 
in the neighbourhood of ^dUtlmrgh, and chiefly in t}i£ Royal 
Botanic Garden, during Hie last three months. 

lOth Dec. 1828. 



a msignis. 

B,inaiffnui subherbacea; caule erccto, ramoso, nodoso. glabro; foliis 
longe petiolatls, inseiiualiter cordatis, acumiiiatia, obsolete lobatis, du- 
plicato serrato-ciliatis, supra sparse strigosis, subtus submbris, cla- 
bris; stipulis ILneari-triangularibus, acuminatL*, int^errimis; pedun. 
culis terminalibus, nutantibus, biS terve dlcbotontls, multifloris ) cap- 
Bulie ala maxima acuta, reliquis obtusis. 
Descbiftioh, — Stem erect, subherliaceDus, entirely free from hairs, but 
rough and brown, swollen at the joints. BraTutfiea erect, smooth, shining, 
Bubpellucid, reddish, and with a few white oblong spots. Lemt> alter- 
nate, on smooth shining petjdes, which are nearly round, and half their 
own length, unequally cordate, acuminate, slightly concave, pale green, 
and sparinj^ly atrigose above, paler green, or red, and always naked be- 
low, Dbacurely lob^ and doubly serrato-ciltate, crisped, especially when 
young. Stipala linear-triangular, narrow, acuminate, entire in tlie 
edge, pelludd, and nearly colourless, submarcescent. Pedmoies ter. 
mind;, twice or thrice dichotomous, nodding. Btaclta cordato-ovate, 
keel&d, reflected at the sides, a pair being placed at each bifurcation of 
Uie peduncle, caducous. Flaiceri moncecious, large, rose-coloured, very 
handsome. Maie ; one standing in each bifurestioD, on a peduncle 
above two inches long, and having in the ultimate division a female 
flower on each side, unless, as is not unfrequent, one of the femalfiM 
proves abortive ; ooriiia tetrapetalous, two of the petals lai^ (fths of 
an inch in either diameter], cordato-subrotund, and slight^ pointed, 
the two others nearly as long, but much narrower, spaChulate ; sta. 
nenf about 40, yellow, monadelpbous; anthers bilobular, wedge-shaped, 
somewhat flattened ; pollen yellow. Female ; vvrotla smidler than in t^e 
male, fjenerally of five obovate, somewhat irregular, unequal petals, oc- 
casiondly only four ; Hyle grerai^-yellow, stout, S-parted, divei^g, en. 

Ul.iliz,,!:,., Google 
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•e iBTge^ TGroliite, gUu- 

,_.._ „ = .„., w'j gennw ' 

witii three verj unequal wings, the largest acute, the second n 
smallest obtuse anKted, tri-locular, placentae double In each k 
waved, extending Rvm the central column, to vbich the? >re attached, 
to Uie anflek, tbrougliout the whole lenith of the capsule, aixl emy- 
vheie densely curered with minute oTiHes. The male flowers expand 
first, and one of the females before the other, on the same division of 
the peduncle. 
We reedved a plant of tills beautlflil spceiet fhnn tbe BoUmc Oud^ 
Berlin, in spriHg last, under the name of Stgmla dUata, but it iSSen ' 
entirelj from the description of that spedes b; Eunth, and 1 think from 
every other which is recorded. ItafoUaj^isnot ex^a^lo B.argyrottigma, 
nor the appearance of its stem to B. tHJtstala, but it iurpatset these and 
perhaps everj other species in cuMvaiion, in the gmcefiilly drgopjng 
diMt^v of its Ui^ bngfat rose-coloured flowers. It.adda neatlv to iU 
value that it flowered jnoat fireely in the stove during December. 1 
r^ret that I cannot state from what countrj It w«8 introdaced into Eu- 

Bromelia cruenta. 

B. crumla ; follis posUce glaucis, ecorinatis, serrato-spinosis, obtuds, . 
mucronatls, apice cruentis; spica tenninali, conftrta, mbaeniU In 
cyatho fbliorum; caljcibus acuminatis, nitidis ; bracteis abtusls, cu- 
cuBatU, viridis. 
Dkscbjptioh — Plant probably parasitic. Stem short, ascending, -cylindri- 
od. SManM axillary, sheathed with large, imbricated, ovate, ndpressed, 
entire scales. Jjeava iH to 2 feet long, 3 inches broad,) numerous, im- 
bricated, erect at their base, spreading above, linear, oMuse, mncronate, 
serratu^inmia, very hard and rigid, bright green and concave above, 
prulnose in transverse stripes and roundM bdow, sprinHed irr^^larly 
with blood-red stains, sod marked with the same colour on the ant^in 



surfitce for above half an inch at the apex, greatly dilated ai 
and forming a cup, from which water thrown upon the plant does not 
escwe. S^ie terminal, capitate, brocteate, but without coma, nearly 
sesdle, and raising only its upper sur&ce above the water which the 
-cup formed by the leaves contains. Braelem, one on the out^^ of each 
flower, ovate, conve* internally, and somewhat cucullate, broadest on 
the outside of the capltulum, and there longer than the calyx, shorter 
tlwn it in the centre- Ploaen expand in luccesaion from without in- 
wards, generally only one or two at ^tlme, standing three-ionrths of an 

'Inch above the surface of the capitulum. Ca/j* ovale, acunUnate, gteen, 
glabrous, shining, segments overlapping, greatly dilated upoti one side, 
which ia scarioae, transpareut, and passes between the next sqjment and 
the oonilla (10^ lines long). CoroBa (I inch 4^ lines long) 3-parted, b«- 
ments subequal, unguiculate, claws white, linear, glabrous, equal in length 
to the calyx (21 lines hroad) erect, bearing on their inside at Ute base lai^ 
connate, amootn, shininj^ colourless, nectariferous glands ; limb spresd- 
iuKi segments ovate, acuminate, blue, slightly striated In the centre, and * 
pj^r £hind and towards the edges. SUtmem inserted at unequal heioiit* 
uilo the claws, 3 into one, 2 into another, and 1 into the IMrd ; fila- 
ments flattened, similar in structure and colour to the claws of the co- 
rolla, inserted into the back of the onthers, and continued along these 
to their apices ; anthers pr<(jecting into the throat of the corolla, of 
equal length and apprOKimating at their apices (nearly 3 lines loi^), ' 
white, acuminate, clelt from the base for about a quarter of their leni^ 
above which they arc connate along the bock with the filaments ; pcSen 
white. Pi»6l equal in height to the stamens ; sticmata 3, flattened, ci- 
liated on one edge, spirally twisted i styles 3, united throughout tlieir 

. whole leni^ ; ge'noen inferior, glabrous, 3.ceUedi uvul^veiy nume- 
rous, small, attached to a central receptacle. 

I .■,z<,i:,.,G00gIf 
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ThM idant ww bronght by O^Uin 6nh*m af H. M. Piudcet Service ftum 
lili Hnrria at Rio de Janeiro in 1824, and luu grown freelj in rich sdl 
in the atove, piudiing up three crovns from its root, onl; one of which 
haa yet floweied. , 

Erigeron humile. 

E. hmmllei eaiile kmwimita.0 muSata : iM\a intcoeirlmlg, cUiatl*, iDriuni 
pubescentibua, patulia ; mlicalilNis ipithulauB lui Looge ^ttenuatiB ; 
cttuliiiis JneaTManoeolatii acaimaatia. 

I>EscB.iPTioN— •S<«m nearly awootitig, the whole plant, Incluiling the erect 
flower, not amounting to an inch in height. lUmta crowded, spreading, 
strongly ciliated, and sprinkled with a few limple colnurlesi haiii on 
their upper surlace, which lb 4at, dnrl: green, chaiinelled in the centre, 
vetnlese ; behind they «cc ^bUy concave, mtber l^hl«r coloured, cU- 
broua, and hare a stronf; rib in Uie middle, and one on eacb nde, dia- 
tinct, though less sbung, and icarcdy branched ; the lower leaves ate 
obovato^sputhulate, attenuaiCed Into petiolei about aa long as themselrea, 
(tt^^her 74 lines); those above ane more spatbulate, and the uppennoit 
llneu'-lanceidat^ acuminate, .all of them are quite entire in tite edge. 
Padttaale terminal, ahart (about l^ line), but Iniger than Che stem, one- 
flowarad. Calpa- erect, canmndate (41 line* loti{t>, ftovliei with a 
ihfihyUMU, lax, MAulatO'fiUnnn ctlyole ; scales subunbricatod, unequal 
lanceolate-linear, tbeir outside, as weU as the outside i^ the calyde and 
thfpeduncle, Ihi^y covered with icov qireadinK putfde bnra, Dobed and 
n'eeo on the kimde, scarcdj longer uan the csIjiJie. Rtcefbuit rou^ 
Flortl»tf&»r^ei\\iayto the lengUiof the calyx, erect, linear, 2-toothed, 
ocmmve, white; Hut of Ar dicfc lass tiian half their length, yellow, 
4-toothed, teeth blunt, suberact. FUamgnIt inserted about the middle 
of the corolla, colourless. Anther* yellow. Included. Sti/U eKserted. 
Stigma cleft ; in the diat, aegmeDta yellow, pubescent, clavate and conni. ' 
vent ; in the ray slnighter, more cylindrical, paler and more nnooth. 
£<r>Mn obconlcal, somewb^ hairy. Paf^ta unequal, rough, u long as 
the florets of the lUak. 

The jJanta were raised from seed prraenled to the Royal Botanic Garden 
by Br Bichardsoa, on bis return tron the arctic shores of America in 
1837- They flowered in Sf^temher and October. 

Frantcenia pauciflora. 

F. paiu^araj foLiid lineaiibuB, oblusia, marajne rendutia, ramulisque et 
islycibus acutis canescentibusi petiolis cuiatis; caulibus erectiusculis; 
floribus terminalibus, sotitariis. 

Frantenia pauciflora, De Cand. Prodr, i. 360.? 

DcBCBicTioN — Sian shrubby <1 foot higll^, suberect, branching. B-Nau^ie* 
difiiised, opposKe, twigs slender, rouiu, scabrous, dichotnmous. Leavtt 
ii inch Long) green, acabroufl, hoary or minutely tomentose, eapedally 
below, where paler, opposite, linear, bhint, sli^tly channelled at the 
base, reflected in the edges, middle rib prominent below. Petiole very 
Hhort, adpressed, ciliated. Fhuers (7 j Bnes long) stditar)', temnnal or 
in the cleft oi' the twjgs, sessile. Ca^ adpressedT acabroua, baving also 
a minute tomentuin ason the leaves, and in a slighter df^ree on the 
twigs, ri^d, 5-toothed, S.^ouous, channelled, persstjng, teeth acute, 
erect. CoroBa 6-petakd, funnel^haped ; claws linear, as long aa Uie ca< 
lyi, yellowish ; Umjiue obovate, scarcely as long as the daws, sharply 
crenated at the apex, pale rose-coloured. Slaaient el^ unequal, subex-. 
sorted ; filaments white, flattetied ; anthers large, inQumbent. Gnwwn 
Hnall, green, ovate, glabrous, unilnculax,, 3-valvukr. Sfylt fiUfbrm, 
4-clefl. Ovtilei ellipti^l, attached to the edges of the valvea. 

This plant a native of New Holland, but I am not informed of what dis- 
trict, was obl^ogly commitnicsted to ua in sprinjj last frran Kew, under 
the naine olFnaikenia ptuuii/btra. Tba' decidedly scabrous leaves, 
branches, and calyx, may excite mme doubt whether it be the plant to 
which Do CandoUe gives that name ; but of this I know nothing, except 

._,, C.oo;;lc 
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from the ihoit charBctei in hbi FMdromus. Our gpedmen hw been 
iepb in tbe greenhouM. 

Mentha verlicillata. 

M> VerHtittaia t epicis tertniiiallbUB, cylindrlcis, ctsbub, flarfbtiB ,A&ma- 
ume co'ngestls ; filamentis exsertlji, pilis srticul*tis medio dnctis ; 
caule nunoso sacendenti, bsai repente ; fbllii vertidllaUa, nipei>e 
quiit«mia, elliptico-linewibua, (erratU. 

Mentha verticlmta, Don, Flor. NepiL p. 114. — " Aufi. Hort. BennL 

644. 
entbi veroniocfolis, HamiUoa, MS. 
" Nepeta bracteata, ibid." fid. Don- 
Mentha? piimila, noi, Edin. New PhiL Journ. for April 1828. 

Debcbiftion — Amiual. Stem csespitose, aBcendlng, rootins at thejotnti 
wheieitliea upon the gniimd, much bnu^dieil, 6-« inch« high, striBted, 
translucent, oljscurely angled, the cells of the circumference large, empty, 
pale green, and equal in length to the joints, their walla being com- 
posed of annsle row of small TouT-mded cells i those in the centre mu^ 
smaller, succulent, surrounded b v a purple membrane, to tbe angles of 
which the roots branches sad leaves may be easily traced, and an tbe 
inside of which there is a &sciculus of spiral vessels. Bnm^tgt simple. 
Leaeei (1^ inch long] gradually sqialler upvards( very numerous, v«H- 
celled, ■! in the whorls towari the top of the stem, often 6 or 8 balow, 
(10, iccording to Don,) oblongo-linear, sparingly and diatontlx seriated 
in the upper half| rarely more than two seriatures on each aide, spread- 
ing. T^lesa, flat, slightly channelled . above, keeled belnw, and having 
mmute dots on both sid^ Inflomaatei a terminal, dense, wboried, cy- 
lindiical spile (on the leading shoot Jths of on inch long, on the odiera 
shorter), much thicker than the top of the stem. Braelea one U the 
base of each flower, ovato-Ianceolate, hairy and- strongly ciliated, con- 
cave, connivect at the poiti's, and as long aa tbe calyx. Calya ovate, 
inflated, 4.cleft, segments equal, connivent, gointcci, hairy. Corolla 
4-toothed, slightly spreading, hiury on the outside, twice the length of 
the calyx, nearly regular, purple, and varying with the internal mem- 
brane of the stem m the depth of its slude, lower segments sli^tly 
emarginate- Stanieru 4, exserted ; anthers like rounded, davate termi- 
nations to the filaments, pate, unilocular, bursting in a line across tbdr 
extremities, and becoming brown ; pollen mbglobular, white ; filaments 
pink, straight, distant, having in their middle a whorl of hairs, appear- 
ing under the microscope like strings of round beads. Sti/Ie filiform, as 
long as the stamens, cleft at the top ; s^ments revolute. Sligmaia ca- 
pitate. Germen 4-lobed. 

In a former number of this Journal, I described some very imperfect sped- 
mena of this species which flowered In December 1827, under the 



of MenOta i Jmvt^a. More attention having been p^d to its cultivation 
this season, it flowered in the stove two months earlier, and has attained 
a much greater size, confirming the suspicion formerly eipreased by my 
acute fiiend Dr Hooker, that it. might be the M. MriieiHala of Don's 
Flora Nepalensis. I can rest this on tbe authority of Mr Don himself 
who compared a specimen which I sent to him with some gathered hj 
Dr Hamilton. He writes that they " precisely agree." The plant, 
however, appears to vary exceedingly; ibr Dr Hamilton, to whom I 
also sent a specimen, informs me that " they have very little genend 
reaemhlancq'' to the native specimens of M, verHe^ata in his possession, 
these beiii|[ juuch hirger, and having spikes as long as the whole of my 
plant. Still, however, be has " some doubt of tMir being different," 
and ascrilies the smaller size of our plant to thrir having been raised in 
pots set in a flat of water, but not submersed, while in its native situa- 
tion it grows " in rice fields, or by the sides of ditches or ponds, with 
the lower part of the stems under water." 
The greater part of our specimens have damped off, and I do not expect 
that any will live to produce seed. 
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I am not more ratiified than before with the generic name of thia species. 
Tbe structure and properties aeem to require that a new senus should 
be constituted, to ton tarn this and many others, native or India ;'"»ii 
probtblj ths structure of thie anther will materially assist in furnish. 
lag a character. 

Persoonia pallida. 

P. pallid; fbliis fiUfomiibus, caoallculatia, mucronatls, eei^ualibus; fioii- 
bus congeatls; pedunculls aziUsTibus, solitorils, recUa, unlfloris ; pe- 
riantliiis subglabrls ; stylla ovario monnspermo lonraoribus, rectis. 
Debchtftioit — SiHvb erect. Stem (in our specimen 3teet high) ilezuose, 
round, brown. Braneha verticelled, aacending, yellowish-green, leafy, 
nearly devoid of pubescence. Leavet (1 inch Tour) all alike, linear, ai- 
most fllifonn, but flMtened and sliBbtly channelled above, mucrnnate, at 
t^e base somewhat attenuated, ana adpressed for a little way, at first sub- 
erect, afterwards spreading, sparingly ciliated wtien young, subaeqvently 
nearly naled, minutely wartefl, light green. /Vimwi collected in clusters, 
which surround the branches near their extremities, yellow, shorter tlian 
the leaves. FedutideiveTy short, axlUory, solitary, str^ght, nearly gla- 
brous, except at the base of the perianth, where there are a lew sprea^ng 
hairs. Perianth tetraphyllous, before expanding (IJ lines long) orange 
colsured, contracted above the gennen, ftoB which, upward, it is^ cylln- 
drica], and crowned with four £verging awl-shaped points; afterwards 
more yellow and paler, rerolute in its upper hall, each aennent termi- 
nated by a mucro projecting obliquely from its posterior snr&ce. Glaadi 4, 
obovate, erect, small, rising irom the receptacle within the periantii, 
perdsting, becoming brown. Stamau i ; filaments arising &om the base 
of the perianth, and united to It 'over tlielr whole length ; anthers free, 
longer than the filaments, blunt, linear, arising fi^im below the middle 
of the perianth, erect, and applied to the style, towards their apices re- 
volute, bilocular, loculaments burattng along the li-ont, and eacn with a 
longitudinal imperfect septum ; pollen granules shining, angular. Piatii 
straight, rather longer than the stamens, equal lo the perbnth exclu- 
sive of the nracro j stignm, terminal, oblique:, concave, slightly gibbous 
OD its lower side ; atrle straight, or slightly flexuose, tapering, smooth ; 
germen od a short footstalk, smooth, gibbous, many times shorter than 
uie style, evalvular, fleshy, monospermous. Tbe whole plant, the pol. 
len only excepted, becomes brown in drying. 
This species must stand next to P. jmifolia, which, however, is at once 
distinguished by its lurid colour, its much greater d^ree of pubescence, 
by there being no portion of the leaves at the base adpresaed, by these 
neither bring flattened nor channelled, and by the floral leaves being 
shorter tfaau tbe others. Our ^lant was raised from seed sent to my 
friend Captain Wauch fiiim New South Wales, and by him obli^ngly 
communicated to tba Botanic Garden in 1824. It has received m Qie 
greenhouse tbe ordinary treatment of New HoUand plants, andflowered 
very freely in September and October last. 

OCrOSER—BEO EMBER 1^8. H 
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Celestist Phenomena Jrom January 1. to AprU 1. 18C9, taku- 
latedjor the Meridian ^ Edifiiurgk, Mean Time. By 
Mr Geobgs Innss, Aberdeen. 
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PROCEEDINGS OF LEARNED SOCIETIES- 

1. Rii^al Sodetff of Edinburgh. 

The first ni€€ting of the Royal Society of Edinburgh, for the 
session 1828-9, took place on Monday .1st December, when 
there were read " Observations on Typographical Modelling 
and Delineation, By W. Bald, Eeq. M. R. S. A. &c." 

3. IVemerian Natural History Society. 

18S8, Nov. 15. — The Society met for the aession; Robut 
Stkvkmson, Esq. formerly V. P. in the chair. 

Professor Jameson read a notice r^arding the colossal Tusks' 
of the Fossil Elephant, found in an iceberg on the shores of 
the Arctic coast of America by Captain Beechy ; and the tusks 
thanselves were exhibited, having lately been presented to the 
Museum of the University, by Lord Melville. 

There was also read a oi»nmuiiicadon froin Mr Blackader, 
rE^rding the junction and mode of formation of the Basalt of 
the Castle Rock of Edinburgh, and the neighbouring Unita,'aa 
illustrated by the appearanc?s at present di^layed in the new 
cuts and openings of the strata, .in the coarse of furmii^ the 
Western Approach. 

Nov. 29.' — Henry Witham, Esq, V. P. in the chair. 

The Reverend Dr David Scot of CorKtor[^ine, read a paper 
on the Nimur <^ the ancient Hebrews, translated Leopard ; and 
on the Sis or Swallow of the Hebrew writings, erroneously 
translated Crane in the English Bible. 

Specimens of the Grizzly Bear,— ^ an animal intermediate 
between the sheep and the antelope, — and also of the new spe- 
cies of wolf, fox, and badger, collected by Captain Franklin 
and Dr Richardson, during the late expedition to the Arctic 
countries of North America, were exhibited tti the meeting, and 
were described by Professor JameaoB. 

At this meeting, the following gentlemen were eleticd office- 
beards of the Society for 1829 :— 
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Praidettt, 
RoBEKT Jahesoh, £aq. 
Vice PreadtaU. 
Dr Robert Knox. Hear; Witham, Esq. 

G. A. W. Arnott, Esq. Dr Walter Adam. 

Seerttorji, Fat. Nelll, Esq. Librarian, Ja.mea Wilson, Etq. 

' Jiuialani, Mr W. Macpllivray. 

Treaturer, A. G. ElUfl, Esq. Patnhr, P. S;me, Esq. 

E. W. A. Drummoad Hay, Eaq. John Stark, Esq. 

Jit Andrew Coventry. Or John Aitkoi. 

Br John Bn^. Sir Arthur Nicobon, Bart. 

Hev. Dr BniDton. Dr John Gll^. 

At the same meetiag, Thomas JameEon Torrie, Esq. and 
Alexander Turobull , ChrisUe, M. D., were elected Resident 
Members of the Sodety. 

3. Lxnman Society. 
Nov. 4. 1828. — Mr Bicheno read a paper on the advantages 
attending the use of the English language in Natural History. 

The authtM" indsts, that the use of Latin and other foreign 
languages, in the clasdficetion of natural history, has retarded 
ite progress; and Xhat an acquaintance with the productions of 
nature was more extensively diifused before the Latin became 
the vehicle of communication. Gerard has recorded some thou- 
sands of Englbh names, of plants, derived from an English 
stock, which are no longer in use; while every iodigenous 
species known to our ancestors, se«ns to have had a familiar 
name in English, Welsh and Erse. Ask a farmer now, how' 
many plants he is acquainted with ; and he will betray an incre-' 
dibly scanty stock of knowledge, for one who is traversing the 
carpet of the earth many hours of every day of his life ; he will 
confound under the name of Charlock more than h^f a dozen 
species; and out of a hundred kibds of grass, be wilt be. ac- 
quainted with & most insignificant number. 

. Professor Michaells remarks, that the eastern nations must 
have been better acquainted with the vegetable kingdom than 
ourselves ; since we find more than S50 plants named in the 
Old Testament by writers who have made use of their names, 
in prose and metre, only incidentally, and not as botanists ; and 
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that, in all probability, such knowledge must, in those times, have 

been very generally diffiised. , 

Of all Eineiices, natural history is one of observation. To 
lock it up, therefore, in a dead language, or to ^ve it less cur- 
rency among the rural part of the population, wbose buFnnens is 
with the operations of nature, is to confine it within the bounds 
of the closet. For the want of names, the attention of the Eng- 
lish scholar is not arrested, of he has no means ot recording bis 
observations ; and the learned, pent up in dties, or only making 
an occasional excundon out of them, turn their more copdous vo- 
cabulary to less account, and their faculty of observation to such 
trifling and minute particulars as th^ studies will afibrd. 
' The great storehouse of botanical and zoological names is 
still to be found in the writings of the Greeks. Among them 
learning and science, philosophy and poetry, went hand in hand. 
The people were taught every thing ; natural history was dif- 
fused; and llieyhavehandeddown, for our ujie, a stock of names 
which no other language can equal. 

It may, perhaps, remain doubtful, whether the old English 
names are not too much ftwgotten to be revived ; and whether it 
is not now,. in many cases, as easy to establish the foreign names. 
Still there would'remain mudi that might be familiaiiaed to the 
English scholar, by the use of his native language. 

Among living languages, ours is admirably adapted for the 
teaching of sciences, in which new terms are requisite . Foreign 
words are easily engrafted or transplanted into it. It allows of 
a great variety of compounds and diminutives, and those termi- 
natiog ^ther as substantives, adjectives, verbs or particles, 
bolJ) active and passive. It has been asserted by cmnpetent 
judg^, that it is in these respects as accommodating as the La- 
tin, and not much le% so than the Greek. To the honour <^ 
the late President of the Linnean Society, he did much to fa- 
miliarize the recondite language of botany to the Engli^ stu- 
dent. The probability is, that naturalisfs will very soon be 
forced to adopt their native language as a vdiicle of c<»lamuni> 
cation. Our popular schools, universities, gardens and puUica- 
tions, all tend this way. 

Such an occurrence need not prevent the learned of all na- 
tions from still-holding intercourse ; and it wotdd throw c^ien to 

_ Cooxic' 
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multitades a boundless field ti experiment and obs«^ation> 
Wherever s learned language has been in the possession ot a 
frivil^ed class, haatorj and experience shew that the excluded 
partr is l^t in ignorance ; and the establishment of a " univer- 
se character," so much deared by some <rf' the philosophers of 
the 17th century, instead of advancing knowledge, as diey inui- 
(pned, would most materially have retarded it, and have kept 
the pecqfde in darkness. 



SCIENl'IFIC INTELLIGENCE. 

KATDBAI, PHILOSOPHY. 

1. On the Eleclrical Phenomena caused by the Rttbbtng ^ 
Metals aiith each other. — M. Becquerel, on 3d June lSi8, read to 
the Acad^ny of Sdences of Paris, a tRffiimr on ^ electricai phe- 
nomena avAicA reauUJrom the rvbhmg afmetaU with each (Oher. * 
—Natural philosophers have hitherto confined themselves to the 
study of the electrical efiects resulting from the mutual frictiOB 
of bodies which are bad conductors of electricily, together with 
the friction of these with metals. M. Becguerel wished to see 
what result would take place when metals were rubbed toge- 
ther. Tiie author, by means of the galvancHneter, was enabled 
to arrange the metals, according to th«r electrical jM-operties, by 
fhclioi^ in the following order : bismuth, nickel, cobalt, palla- 
dium, platioa, lead, tin, gold, alrer, copper, zinc, iron, cad- 
mium, antimony. This <H^er, in which each metal is positive 
with relaUon to those which precede, and negative with relation 
to those whidi follow it, is predsely the same as that of the 
electrical effects, which are developed in a circuit formed of two 
metallic wires soldered end to end, and in which the tempera- 
ture of one of the solderings is raised, while that of the othex 
remains uniform. Nov^, as friction devdopes heat, it might be 
imagined that bere also it is it that gives rise to thermo-electric 
effects ; but M. Becquerel has proved that this is not the case. 
In place of gently rubbing the two bodies, he pressed them 
strongly against each other, or struck them with repeated blows. 
These two actions develope heat more than a slight rubbing 
does, and yet there is no manifestation of electrical effects. To 
produce these, it is therefore necessary to impress a particuhu* 
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mode of shaking upon the molecules io the direcuon of the sur- 
face, which would seem to reader it probable that these pbeoo- 
mena arise from a vibralory motion transmitted by these mole- 
cules. The second method which M. Becquerel employed for 
observing the electrical effects of friction m metals, was in- 
vented by M. Singer; but M. Becquerel effected import- 
ant modifications in it, ^thout which he could not have ' 
made the observations which he detiuled in his memoir. This 
process consists in taking a plate of metal, which is kept 
inclined while metallic filings are thrown upon it, which are 
received in a metal capsule, communicating with a very de- 
licate electroscope. The filings, in th«r passage over the plate, 
acquire an electricity, which is owiiig to the friction, and not to 
an act of contact, as M. Becquerel proved in a direct manner. 
The filings of a metal are negative with relation to a plate of 
the same metal. Zinc filings are positive with gold, platina, 
silver, iron, bismuth, and lead, while they are negative with 
tin, antimony, and cadmium. In general, metallic filings, vh«i 
they fall upon a plate of metal, have a tendency teast^ume the 
negative electricity. This tendency, however, does not prevent 
the filings of a positive metal from being posiuve with relation 
to the more negative metals. 

% On the Variatton of ike Freesmg Pmnt tn Mercurial 
and Spirt gf. Wine Thermometeri ; by M. YeHn. — ^M. Bellani 
appears to be the first who discovered, in 1808, that the freezing 
point'is liable to vary. He mentioned it in the Pavia Journal 
of Natural Philosophy ; but his observation did not attract the 
attention of philosophers, and was forgotten, until the editors of 
the Bibliotheque Universelle took the subject in hand. Of 
twenty-one thennometers which M. Yelin submitted to a new 
examination, there was only one that retained its original freez- 
ing ptnnt. In most cases the freezing point was too high, so as 
to correspond sometimes to -|- 2°. Cases, howevM-, were met 
with in which it was too low. — Kaatner'a Archie, t. ii. p. 109- 

riZTEOBOLOOY. 

S. On the Weight impure Jtmospheric v*»r;-^Dr Prout is at 
present occujned with the investigation of this important sub- 
ject; and though be has nirt yet brought his researches to a 
Fonclusion, he permits me to state, that 100 cubic inches of pure 
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almospberic air, at 60° Fahr., and 30 inches of the baFometer, 
weigh at least SI grsina. The estimate of dO.5 graJDS, deduced . 
from the olnervatioos of Schuckburgh, is therefore incorrect. — 
Turner's Chemistry, p. 808. 

CHEMISTBY. 

4. 0» Efflorescence. — The following observations are by M. 
Oay Lussac. Manj' salts, when exposed to the air, are well 
Jmown to effloresce ; that is, tbey fall to powder, and lose their 
water of crystallization ; and it is generally supposed that salts, 
after ^orescence, are perfectly anhydrous. Having been long 
convmced that this opinitsi is not correct, I have made some ex- 
pmmenta upon the principal salts, which are efflorescent in s 
hi^ degree. Crystallised suljAate of soda, exposed to the air, 
even when it is not very dry, readily loses all its water of crystal- 
lization. Phosphate of soda becgmes readily opaque, without 
losing its form. -After three mntths exposure to the tax, it con- 
twned, on the 18th c£ July, 7.4 of the 12 proportions of wata-, 
whi(^ it contains in its usual state. Reduced to powder, and 
thinly spread upon paper, it cotatiUDed, on the S6th of July, 
5.65 proporticMifi of water ; again exposed to the air during a hot 
and dry period, it contained, on the 31st of July, only 5.6S pro* . 
portions ; afterwards exposed till the Slst of October, the weather 
having become colder and more damp, it was found to contain 
7.2 proportions of water; some phosphate, which had been cal- 
■ cined, absrabed, in five days'* exposure to the air, nearly half a 
proportion of water. Car&ooate of soda, on exposure, exhibits 
nearly the sauie pbcnomena as the phosphate ; it become^ opaque, 
loses much water without altering its {ana ; but I have never 
found it anhydrous after expcsure. It results from these obser- 
vations, that BOOK salts completely lose their water of crystalli- 
zalJOD by effl<H%Bcence ; but that others ret^n variable quantities, 
according to the hygrometiic state of the air. I do not assert, 
however, that the water may not remain in definite proportions ; 
it merely appears that, in the phosphate and carbonate of soda, 
which retains a proportion <^ water of a certain number,i — the 
seventh for example, — differs but little from that which unites 
the proportion immediately above or below. — Ann. de Chem. 
xxxvL S35. 

D,=,i,z.d.vGoogIc 
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UINEBALOOT. 

■5. Okmite, a New Speck», ^Zeolite. — Colours yellfwidi aad 
bluish white. Lustre glimmering, glistening, and peai^y. Fi- 
brous, stMnetimes pasung into compact. Hardness, between that 
of felspar and fluorspar. Specific gravity = 3.28 at 16° R. 
Conttituent /utrfa.— Silica 55.64 ; lime 36.69 ; water, with trace 
of ammonia, 17.00 ; alumina witli trace <tf iron, 0.53 = 99-76. 
The essential oraistitueat pans are ihea nJica, Hme aad water, 
which may be esfwessed by the ftdlowing formula : 

C » S '»" + 18 aq. ; or C 8* + 8 aq. 

If we estimme the ctmstitueats according to this fonuula, there 
reults, 

SUka, 56.99 Oxjgeti, . . tS.« i 

' Umo, ■ .. ■ . 36185 ... . . 7-4 1 

Wal«r, . 16.15 ... . 148 S 



It was brought finm Diaoo Island, in Greenland, tmd namAl 1^ 
Kobell in honour of Oken, the well known naturalist. 

6. On the Compact Garnet of Schtoanxnttein or ZHJerthalf 
in the Tyrol. ■ By Von EobdIL— Garnet generally occurs cither 
in regular crystals or in gnmular concrelionB ; seldom in a com- 
pactform. A garnet tf the latter description occurs at Schwar- 
senst^n. Ccdour greyish and yellowish-white, which, in some 
{^tcea, passes into pale green. Lustre resinous. Fracture ud- 
ercn, imperfect conchoidaJ, or splintery. Translucent on the 
edges. Specific gravity = 8.86 at ISJ" R. Melts eaaly and 
quietly before the blowppe, and agrees with calcareous garnet 
in ita relatioa to fluxes, and in the humid way. CtMistituent 
parts an as ftdlows : 

SiUca, 41.00 Oxygen, 



Ozi^oflroii 
Lime, 
Magneda, 
Oxide of Tin, 



=dbyGooglc 
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The formula for this species vill be -p > Ml' 

The agreemmi in phyncal properties and chemic&l contpMitioa 
of Uiis garnet, with a mineral analyzed some years ago by Eobdl, 
under the ntmie Compact Vetuvian, is worthy of remark. The 
analysis is as follows: 

StUoi, tlM Lime, 9S.70 
AJumiiw, . lT-00 Tnce of Mi^oetb. 
Oxide of Iron, . O.SO 

This mineral, a native of the Tyrol, is prindpally distinguished 
from the garnet of Schwarzenstein by its intumesdng before the 
blowpipe, while the garnet melts without intumescence. But 
this property of intumescence occurs in every variety of Vesu- 
nan, while a tranquil melting characterizes the garnets. The 
cause of this difference, and also that of the difference in crys- 
. tallization, in two minerals which have the same chemical com- 
potntion, has not been ascertmned. 

7. New Species of Brittle Silver-Glance. — Professor G. 
Hose is at present occupied with the analysis of the different mi- 
noals known under the name Brittle Silver-glahee (SprSdgla- 
terz), and has already detected among them several new anti 
distinct spetnes. His brother, Professor H. Rose, is analysing 
the tetrahedfal coppa*- glance, and those minerals which contain 
sulpburet of antimony and sulphuret of arsenic. 

8. Fluor-tpar Jbitnd »n Ben-Gloe in Perthahire. — Mr James 
Madnn^ Duff, last summer, found, at the foot of Ben-Gloe, on 
the east side of Glen- Tilt, specimens of cubical pale red colour- 
ed fluor-spar. 



9. Humboldi's Journey to ti'tdmo. — Humboldt, although 
now past his nxtieth year, leaves Germany next spring, accom- 
panied by ProfessOT G: Rose, for Siberia. Probably he wiH ex- 
tend his researches to the high land which separates India from 
the Rusaan Empire. . 

10. Meeting tfNaturaiists in Birlm. — Some years ago, Oken, 
the cdebrated naturalist, proposed that the naturalists of GrermaDy 
should meet togetfier once a year, vrith the view not only tst 
beeotning personally known to each other, but also of a mutual 
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communicalion of diecoveries and opinions, — the planitingof new 
expeiiments, new scientific expeditions, and new works, in natu- 
ral history. The scheme, at first, was but coldly received, and 
Uie meetings but indifferently attended ; of late, however, & great 
change of feeling, in regard to Oken's .view, has token piace ; 
and now we find collected together at these interesting meetings, 
many of the most distinguished writers and travellers. The, 
meeting for this year took place last autumn at Berltb, and was 
of 'the most splendid description. Naturalists from all part^ of 
Germany were present, and the interest of the scene was hdgbt- 
ened by the appearance of Bn'zelius, and other disUDguished phi- 
b»o[^ters from Scandinavia. Humboldt, who was conducbH-, 
gave, on one of the last days of the meeting, a splendid assem- 
U4e in the magnificent ball of the Royal Theatre, which was 
attended by all the naturalists and artists in Bo-lio, and hotwor- 
ed by the presence of the king, the different princes of his house, 
■ all the foreign princes at the time in Berlin, the mtnisters of 
State, generals, ambassadors, and strangers of distinction. The 
King of Frusaa, although he very wisely rcfrwns from en- 
couraging the wild and visionary political views of some of the 
learoed of his kingdom, not only honours science and literature, 
but encourages, in a munificent manner, those who devote 
themselves to their advancement. 



11. Neto Method of Preserving /^A**.— Whenever.it is pos^ 
able, the person intending to preserve fishes ought to catch 
them himself, or be present at their capture ; for, in order to 
make them retain thar colours, they must be killed in aIc<^iol 
at 36°, in which they are to remain for six days ; the precaution 
b^ng'always taken after their death of opening the belly with- 
out disturbing the intestines, and emptying , the latter of their 
contents, which may be done by pressure. The manner in 
which the opening is made is not a matter of indiff^-ence. The 
fish should be placed on its back, the head towards, the opegst- 
tor, who then commences hh incision under the pectoral fins, 
and continues it obliquely to the left side of the tail. This 
opening, so made, affords more facihty afterwards for sewing, 
when the skin of the fish is to be prepared. After these {H«p»- 
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ratory operations, and after the fishes have retnaitied »x days in 
the aka^iol, the liquid is to be changed for alcohtd at 1S°, in 
whidi th^ are to remain other six days. Those c^ \aige 
size should then be placed on a board, and completd.y cover- 
ed with salt for e^t hours. They are then to be put in a dry 
place, exposed to the action of the sun through the day, and 
defended from moisture at night. After this they must be 
well wiped to remove all the salt, and bandaged with linen to 
prevent the scales from being rubbed. Th^ are then to he put 
in alcohol at 16°, in which they should remnn for transportatiiMi. 
The flesh is penetrated by the salt, and when they are in alco- 
hoi «t 1 &', which contiuns much water, this water seizes the salt, 
and forms an alcoholized brine, which keeps them perfectly 
fresh, with all their colours, many months, even in tropical cli- 
mates, ta M. Ricord observed during the voyage which he has 
l^ely made to the Island of Haytl. All these preparations must 
he made in different casks. The cask in which the fishes are to 
be put for transportation must be pitched on the outside, and 
well wadied internally with chloride of Ume, and afterwards 
with alcohol at 36°, to remove the chloride, which might alter the 
aJour of the fishes. Parchment tickets written with ink, bear- 
ing the number corresponding to the name of each fish, are to 
be attached to the tail by means of a thread passed through it, 
that, on loosing the bandages, they may not be torn off. On 
arriving at their places of destination, the fishes are to be put in 
alcc^I at Sd°. This new method of preserving fishes is much 
more expensive than the old, but it is also more effectual.— 
Fiahes whose skins only are to be sent home, must he skinned 
in a deep vessel fiQed with alcohol. In this way the scales do 
not oome off. When the skins are prepared, silk-paper is stuck , 
to them with mucilage, so as to cover them completely, which 
prevents the scales from being detached during the voyage. 
The paper will readily come off ag^n at pleasure, by putUng 
the skins a few minutes in water. The colour of the eye is to 
be painted on the paper which bears the number corresponding 
to the name, which is attached by means. of a thread drawn 
through the head by the orbits. — Bulletin Univers. 

18. Sea Birds, S^c. (fthe Isle of May.— Uy Pithie, the intelli- 
gent light.keeper on the Isle of May, in a note to his Return to the 
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En^neer foi* the Northern Light-houses for October 1828, men- 

tion8, that " all the sea-birds have now (October 20.) left the - 

' isknd, except the acarts, (cormorants, Pkalacrocoraa CarboJ, 
which come in numbera to winter there. They roost on the ^Ives 
on the west side, and abo on the outer rocks of the North Ness. 
£atly in the spring, they all take their departure, except a few 
which remain over the summer, and hatch in the coVer or the 
west side of the island. Small podieys (fry of coalfish, Merlan- 
gu8 carhonarhts) are, at this season, in great numbers all around 
the island, close by the rock-foot. These podieys are now about 
three indies in length." Till nearly the end of the monA, 
Fahrenh^t's thermometer was daHy about 50*. When the tem- 
perature fell lower than this, the mercury in the baroineter rose 
very high ; from the 27th to the 99th it ranged from 30° 39* to 
80° 44' ; wind southerly. The weather was dry, the rain-gauge 
only giving 0.79 for the month. 

13. Changesin Animala. — Atoneof the recent uttings of the 
Academy of Sciences at Paris, an interesting paper wias read by 
M. Roulln, on the changes which the domestic animals of 
Europe undergo when transported to the equatorial re^ons of 
the New World. The author's observations are stated to have 
been made in New Grenada, and a part of Venezuela, from the 
3d to the 10th degree of N. Lat. and from the 70th to the 80th 
d^;ree of W. Long. He states, at the commencement of his 
paper, that the mammiferous animals brought from the Old to 
the New Ccmtinent, are pigfit sheep, goats, asses, horses, cows and 
-d<^, all of which are become more numerous than the indigenous 

- animals of the new countries. Itappearsthat thehog, inthewann 
valleys of South America, wandering in the woods, and subsisu 
ing upon wild fruits, becomes very ferocious, and assumes al- 
most the character of the wild boar. "The first introduction of 
pigs into these climates, was in St Domingo, in 1493, one year 
after the discovery of America. They were successively intro- 
duced into all the places inhabited by Spaniards ; and, in the 
space of half a century, they were to be found multiplying rapidly, 
firom the 26th degree of N. Lat to the 45th degree of S. Lat. The 
larger, animals were also first introduced into St Domingo, where, 
for some years, they did not appear to thrive ; but, by the per- 
severing management of the colonists, they began to multiply 
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predigtously, and great numbers were sent to Mexico. Such at 
length' WHS the fertiKty of productioa in St Donungo, that, not- 
withstanding numerous exportatiofis, herds of 4000 head of 
cattle were rery common in that island, twenty^-seven yean after 
its discorery. Some herds are even stated to have numbered 
8000 ; and, in 1587, the exportatioQ of hides from St Domingo 
was S5,444 : and, in the same year, 64,350 hides were exported 
from New Grenada. "Hie principal treatment to ensure fecuodi^ 
in these animals, was to pasture them in situations where the ibod 
possessed saline properties. In places where the quantity of spit, 
eitlrer in the water or plants, was small, they were Kiund to deterio- 
rate in quality, an^ to diminish in number. In tfaeae climates, 
tbe cow undei^oes ,b material change. It no longer fumidieB 
the constant supply of milk whidi we obtain from it by arttfidal 
means in Europe ; and, in order to obtain that fluid at all, it is 
. necesAory that the calf should be contipuaHy with its moAer. 
The milk obtained for domestic use, is only that which accumu- 
latesduringthenight when thecalf isin aqoiescent state; when 
the calf ceases to suck, the milk immediately dries up. The 
bulls and cows introduced irom Europe into South America soon 
become wild ; and, at the present time, it is only by repeated 
battues that they are kept in sutgection. The ass rnidergoee, 
in die provinces whiiih M. Roulin has visited, less ^lange than 
any other animal. He never becomes wild but in situationB wha<e 
lite labour is excessive. The propagation of the species is att£od- 
ed with several instances of deformity. It is Very di^rent 
with the horse. By the independent life whidi it leads, it al- 
most resumes the character of the wild horse, and is remarkable 
for the great similarity of colour. A bright chestnut is the 
(ffevailing and nearly the only colour of the horses of South 
America. Tbe fiiTourite pace of these horses is Uie amble, wbidi 
th^ are taught ti a very early age. They do not remun fit 
for service many years, as they become liable to swellings, 
whidi are generally incurable. When, in this state, they are 
tttmed out and used for breeding. Xhe result is vay ezbu- 
ordinary : the colts bom from parents which have been taught 
the ambling pace, have themselves the amble, as naturally as the 
colts in Europe have the trot. To these cohs is g^ven the 
name of aguiliBas. The first importation of dogs into SouA 
_ C.ooxic 
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Americs, was at the second voyage of Columbus. In hU first 
hsttle with the lodiaas in South America, be had twoity blood 
houods, whiiA were aflctwards «iiployed in Mexico and New 
Grenada, where theirraceretnainsalmoBt without change. They 
are now uaed diiefly for stag4iuntiiig ; and are as formidable in 
thdr attack uprai that animal, as they were fonnerly to the 
natives. Many of the South American do^ of pure race iiw 
heric the necessary instinct for the chase of the wild hog, in 
which they are employed. The address of this dog counts in 
moderating its ardour, so as not to attack any particular animal, 
but to keep in check the number by which it may be surround- 
ed ; whereas a d(^ of bastard race, whatever may he its 
strength, is, for want of this precaution, instandy devoured. The 
sheep introduced into America were not the merinos, but the two 
tpedes called tana beuta and burda. In temperate climates, they 
have multiplied ^undantly, without sliewing any tendency to 
submit to the dominaUon of man. In the burning climate of 
the plains, they do not propagate freely ; and a curious [dmtome- 
non ia there witnessed. The wool of the Iambs grows at first, 
as in more temperate climates, but rather slowly. When in 
afit stale for shearing, there is nothing remark^le about its quali- 
ty ; and, when removed, it grows again as in temperate dimates : 
but if the proper time for shearing is allowed to go by, the wool ' 
beccxaes thick, falls off in patijiea, and leaves underneath, 
not a new growth itf wool or a barren [dace, as if from disease, 
but a short shining and dose hair, exactly like the hair of the 
goat, in the same climate ; and, where this hair once appears, 
tha% is nev» any return of wool. The goat, notwilhststiding 
. its form, which appears adqited to mountiunous situations, 
thrives much better in the low valleys of South America, than 
on the high points of the Cordilleras. It undergoes a lacti- 
ferous change wnilar to that of the cow. Among birds, the 
changes have not been great. The fowls brought by the 
Spaniards multiplied abundantly in most rituatioQs; but, on 
some elevated points, such as Cusco, and all the valley, it was for 
a long time impossible to get them to prc^iegate. By dint of 
perseverance, a few chickens were obtained. In these there wa» 
little fecundity ; but their descendoits were more fruitful, and 
th^y nqw produce with the same facility as in our climates. 

L ,;<,i:..,G00glc 
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The same remark .may be made of the goose, which has onlj 
been recently introduced into Bogota. The peacock, guinea-fowi; 
and fngeon, have undergone nochange. Theconcluaons dr«wn 
from the repiH't are, \tt. Thai every annnal, like man, requires 
dme to accustom itself to cUmate ; and, iM^, that domestic ani" 
mals, when lefL to themselTes, have a great tendency towards the 
organizatitm of those of the same species in a wild state ; aod 
that a very short time only is necessary to produce that trans- 
ftmnatitHi. . 



' 14. Ht/brids produced bt/ Species ^ Rhododendron, Jzalai^ 
and BhodoraJertiUsiinff each other. — It has been found that the 
flowers of different spedes of the ^nera Rhododendron, Azalea, 
and Rhodora, fertilize each other, and produce hylnHds of end- 
less variety ; rendering it doubtful whether the generic distino- 
tioDS be well founded. This has occurred at the Earl of Liver- 
poors Gc^kctton of American plants at Coombe Wood ; and still 
more remarkably, at the Esrl of Caernarvon's extensive c(^ltecti<Hi 
at High Clerc Mr Gowen, who has paid particulaT attention 
to hybrid productions, mentions, that at High Cl««, he saw 
above a hundred seedUng hybrids raised from different vwie^ea 
ei \Azalea visaua and nud^ora, which had been fertilized with 
the pollen of Rhodqdendrons intermediate between R. poniicum 
and R. ■cateaHnenae. These hybrids are evergreen in ordinary 
winters, like the Ahododaidrons ; but, in severe frost, shbw s 
tendency to shed their leaves, like the Azaleas. ' 

ANTHtUffOLOeT. 

15. Cranioiogy. — It is in the brmn, then, that we are t«Dpt-' 
ed to place the seat of reason ; and as it appears that the human 
brain excels that of the monkey, by the number and intriincy *£ 
its folds and convolutions, so should we analogically be led to 
suppoBe, that the difference in mental endowments, between one ' 
man and another, may be connected with a greater amplitude of 
the surface of the brsin, in those who are the most highly gifled. 
Then it is certain that the skull is formed after the brain,'aiid 
moulded upon it, and that very moderate attention will enable 
an anatonust, for the most part, to distinguish those prinninencea 
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whidi are caused by inequalities of the bone, from those which 
mark the proportioiu of the brain ; ao philosophical in its con- 
ception was the theory of Gall, whidi proposed to detennine 
character by reference to the height, and breadth, and prominence 
of different parts of the akuU. The cranitdogical theory seemed 
to derive support from popular ex[H«snon and universal preju- 
dice ; a long head is a term that has been vulgarly used to de- 
•mbe extent of capacity ; and a' high forebcBd bm ^ways been 
looked upon as a mark of superior understanding. It is to be 
i^;retted, that 'an inquiry, which began with so much promise 
of success, seems hkely to end in diaappmntment. Upwards of 
thirty years have nom been en)pk>yed, and half the heads of £hi- 
Fope, that were worth it, have been ezamined, in tbe attempt to 
lay down a chart of the brain ; and we may suppooe, that, if there 
. be an essential relation between the ^ape of the head and our 
inteUectual and moral endowments, it would not now remain un- 
discovered. Had Buch a dtscbvery be«i made, it would follow, 
that candid persons, with mod^vte powers of obBervati<x], would 
be able to trace in the heads of men of marked character and ta- 
lent, a general confirmation of the craniotc^cal theory. For my 
own part, I fHofese that I have in this manner studied craniolo- 
gy, but the result has not satisfied me. That cranioktgy should 
have many supporters, is not surprisiog ; the habit of studying 
the slighter indications of character, enables men to form, with 
unusual quickness, a shrewd judgment of the temper and undn*- 
■taoding of others ; and the mme ingenious and clever the ob- 
server, the more readily tnll he be aUe to recMicile the excep- 
tions which he meets with, with the general truth of his system. 
When we compare the of^Misite hemispheres of the cerebrum in 
animals, the most exact correspondence may be traced between 
the di^xisition of the convoIutioBS in both. This is not the case 
with the human brain ; there is a g«Kral resemblance, but no- 
thing further; and when we lay mde by side differ^it human 
brains, the order of the convolutions is so various, that, with the 
exception of those which immediately border the great fissures, 
no correspondence between each in point of superficial structure 
can be fairly made out ; not even enough to allow a general ac- 
count of the convolutions of any one brain to stand as a de- 
scription of thdr usual position. Possibly the quality of differ- 
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ent brains may vary, M. Magmdie found tbat the brain in ad- 
vanced age ia qiecificaUy lighter by a fifterath than in adulta. 
When we turn to physiological experiments, upon the uses of 
parts in the bnuns of animals, vfi find that they afford us no ao- - 
sistance upon the question which we have been last considering; 
but at the same time, they present us results the most curioiM 
and unexpected, and which perhaps the more des^ve attention, 
as th^r direct physioit^iiGai interest is yet inferior to thmr vatqe 
in patholc^. — Maye^t Ouilmes^ Human Ph^noit^, p. S98. 

16. On the Ihtratian of Geturaiiont in the Eighteenth. Cen- 
tury. — Mr Vijlot, in a mraioir lately -read before the Academy 
of Sciences of Paris, after mentioning that the duration of hu- 
man generations was long confounded with the mean duratitHi 
of life, and that M. Fourier is the only person who has defined 
the duration of generations in a clear and [H«dse maaner, shew- 
ed, that, in this question, which is so intereMiog to natural hia- 
tmry and chronology, there may be considered for both aeke^ 
the duration of generations of first-born parents, and the ctHO- 
moD durati<Hi of g^ieratioos. The duration of the geneea^o t£ 
firsubmit paeon's presents no other interest than what rdales to 
the royal races, and the common duration of races is what it is 
of importance to determine. He then shewed, that tbeooly 
practicable mediod of conducting this inquiry in a useful jaaik- 
ner, with reference to legal and authentic documeots, is to b^e 
recourse to the public registera ; but that these tegisters baviqg 
been accurately kept only during the eighteenth century, it is aa- 
ly from that period that such inquiries can be made in Franoa. 
He then gave an account of the method which he employed io 
determimDg the mean duration ctf generations in Paris in the 
o^teraith century t that is to say, in finding the mean value (£ 
tiie interwl of time between the birth of a father and the birdi 
of (me of his sons, without regard to the order of their birth. 
This method has the inconvenience of suppoong but one genera- 
tion for a faanily ; but this inconvenience disappears when the 
question refe^ to a great number of families taken at random jn 
eadi of the parirites of Paris, and ttom all the registers of the 
century. To determine the generation of a family, M. Villot 
todi from the registers the date of the birth of a male child> and 
fidlowed up tbe series of its parents to the ctHnmencement of the 

n3 
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■ century. By this method, which embraced the whcde century, 
■an^ which avoided the spedal circumstances <^ tlie inhalntants 
as to their place of residence, their station in society, and the 
•order of hirth of their children, the authcv effected, 1^^, 48S 
observations, from which there results, that, in PariB, during 
the eighteenth century, to the t^e of marriage, the mean age 
. of a man has beea S9 years 68 hundredths, and that of a woman 
S4 years 73 hundredths ; and that thus the difference of age be- 
tween the two eng^ng parties has been, as a mean term, 4 
years 96 hundredths. 8fi^, With respect to the generation of 
a family, M. Villot procured SOS observations for the male sex, 
and 486 for the female. These latter shew, that, in Paris, du- 
ring the ^^teenth century, up to the period of birth of a boo, 
the mean age of a mother was 28 years 17 hundredths ; while, 
from 505 observations relative to the male sex, there results, 
that, in Paris, during the same century, the mean age of a.fa~ 
ther, at the period of the birth of a son, was 33 years SI bun- 
dredtlu. This interval representing the duration of a male ge- 
neration, it follows that there have been about three generations 
at Paris in the dghteenth century. M. Villot remarked, that 
this duration coincides with thai which was adopted by the 
Greeks in thdir chronological calculations, — a remarkable result, 
if we consider the difference of manners of the two nations, and 
di the climate of the two countries. In order to determine the 
d^ree of confidence which the mean numbers obtained by his 
obsHvatigns merit, M. Villot has applied -to his investigation a 
rule of M. Fourier's, calculated to make known the limit of the 
oror which a mean value furnished by a certain number of ob- 
servations may present ; and there rewilts from this apphcation, 
that the limits of the mean of these numbers do not exceed two 
months, more or less ; and hence, that these numbers are the true 
expresoon of the mean value sought, dnce it is cntain that, by 
repeating this operation, a great number of times, and by com- 
paring together the numbers obtained by the new operations, it 
- would turn out that the number which would express the unitm 
of all those which would surpass the value in question, di- 
vided by the number expres«ng the union of those which would 
be beneath' that same value, would ^ve for a quotient unity, at 
a fractiim very near unity ; or, in other terms, that the probabi- 
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lity tjt the limits of this error is represented by the fractioii obb. 
half, since there is one to one, or one to two, to be laid that the 
error which may have been committed will not exceed the limit 
of two months and b fmctioD, and as mudt to lay that it will 
s them in its limits. 



17. Extent (f the Iron Trade tf Great Britain. 

Id the year 1740, the whole iron made in Great Britain waa 17,000 toui, 
from 5d fumacea. 

178S, it had increaaed to 68,000 tons, from 111 furnaces. 
1796, it bad increased to 125,000. 
1806, it had increased to 260,000. 
1880, it had increased ta 400,00a 
n 1SS7, it had increased to 690,000 tons, from SOi furnaces. 

The different counties in which it is made are as under in 
1827: 

Staffordahire, . 216,000 tons, trom 95 furnaces. 

Shropshire, , 18,000 tons, ftoin 31 furnaces. 

- South Wales, 27^000 tODS, tnxa 90 fiimaces. 

North Wales, . 24,000 tons, from 12 lurnaces. 

Yorkshire, , 43,000 tons, from 24 flirnacea. 

Berbyshire, . 20,600 tons, from 14 furnaces. 

Scotland, 36,600 tons, from 18 furnaces. 

690,000 tons. 384 furnaces. 
About three-tenths of this quantity are of a quality suitable for 
the foundry, which is all used in Great Britun and Ireland, with 
the exception of a small quantity exported to France and Ame- 
lica. The other seven-tenths are made into bars, rods, sheets 
&c. of which a large quantity is exported to all parts of the 
wotR— HepCT-fewy of Arts, October 1828, and Aimcda of Pkil. 
Jm- Nao. 1838. 

18. Ruatian CtAnage of PloHna. — A letter &om Professor 
Brdthaupt to Dr Schw^^^r, an extract of which is given 
in a late number of the VorA^ucA der Chemie,^. confirms, 
the statement some time ednce made by the newspapers, that 
the Ausnan Govermn^it had resolved to coin a lai^ sum in 
Siberian platina. It appears that Count Denid<^, the pn^rie- 
tor of the locality where the platina was discovered, has dis- 
posed of to the government the quantity of that metal which 
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had been collected. He has sent four young Rusuodb, destined 
for official utuations in Siberia, to be educated in the mining 
Academy of Freyberg. — Annals of Phil Dec. 1888. 

19- Apparctiusfor the Sounding ^'Church-Bells, invented tn 
Denmark. — It is well knonm, that l^uildings suffer much irom 
the sounding of bells, CEpecially when they are very heavy. 
Let one, in fact, only imagine a mass of several tons swinging 
to and fro, and he will readily perceive how much a building 
must be shaken by it. It has long been tried to invent proper 
means of sounding bells without pulling. These means have 
hitherto consisted in striking the bell with a hammer or clapper, 
put in motion by a machine, which may be made to go fast or 
slow. The intervals, however, are rarely equal, and the clfq>per 
or hammer, after each blow, remans some time in contact with 
the bells, rendering the sound less distinct Some of these in- 
conveniences have been removed by a machine, invented by the 
Danish smith Soendsen. This machine, however, had the de- 
fect of being too complex, and of not b^ng founded on the law 
of free oscnllations. On the occauon of suspending a new bell 
in the belfry of the church of Notre Dame, at Copenhagen, Pro- 
fessor Oersted endeavoured to improve Soendsen's machine. 
For this purpose, he introduced into it a balance, »milar to that 
of a pendulum. An axis, by turning, raises a hammer, which, 
at each turn, strikes the bell, and produces a sound which cannot 
be ^tinguiahed from that emitted by the bell when tolled. 
This mechanism has the additional advantage of requiring only 
a ungle person, whereas, to toll bells, it sometimes requires bo 
many as ten. The motion of the axis may be accelerated or re- 
tarded. Perhaps, also, by means of the new apparatus, tfae 
same sound may be obtiuned trom a much smaller mass of me- 
taL Professor Oersted hopes that the ideas here emitted will 
ex^te other perstms to improve the sounding of bells. We re- 
commend thb subject to the attention of the magistrates of 
our di£Ferent towns. — Overtigt over det konff. dantke Vidtru- 
bab i SOtkabaJbrkaiidt. ; 1S27, p. IS. 
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NEW PUBLICATIONS. 

I. Elemails of Natural Hiiiory, adapted to the present Slalt of ike 
Science. By John SriSK, F. R. 8. E. M. W. S. &c. Two 
yolumes 8va, with Plates, Edinburgb. 

A good many years ago, we advised our late excellent friend, 
Mr Charles Stewart, to draw up such a view of the animal king- 
dom as would interest naturalists, and general readers, and, 
at the same time, answer as a text book for the Lectures on 
Zoology delivered in the University. Hia " Elements of Na- 
tural History,'" published in 1809^ was such a work. During 
his lifetime, it passed through two large editions, a sufficient 
proof of its various excellencies. For some years the work has 
been out of print, although much in demand, and no ^milar 
one having appeared in this country, Mr Stark was induced to 
prepare and publish the present work. It ia on the plan of 
Stewart's; but carefully and judiciously brought up to the pre- 
sent state of the science of zoology. In the Introduction, our 
author defines the object of natural history, mentions the divi- 
sion of natural bodies into organic and inorganic, comprehend- 
ing the three kingdoms of nature, the Animal, Vegetable, and 
Mineral, and gives a general outline of the peculiar characteristics 
of each, together with retnarks on life, organization, nutrition, 
orculation, generation, locomotion, sensadon, structure, instincts 
and habits of animals. Each division of the animal kingdom 
is introduced with observations on the structure and c1asufica> 
tioD of the objects referred to it. The genera of ail the classes, 
excepting two, viz. the Insects and Entozoa. are characteris. 
ed ; several of the sfwdes of each genus are more commonly 
given; and these are, for the most part, accompanied with 
brief but interesting remarks. In the different classes, the best 
authorities have been followed, viz. Desmarest, Temminck, Cu- 
vler, Lamarck, Leach, Latrofle, and Rudolpbi. Twelve use- 
ful plates are given, illustrative of the terms used in the de- 
scriptioo of the di^rent groupes of ammals ; aad, what is of 
great importance, each voluine is provided with an ample index. 
The work is professedly, in some decree, a compilation, but is 
every where well executed \ and there is enough in these two 
closely printed volumes, containing 105S pages, to initiate the 
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student, in some measure, into the vast system of animated na- 
ture. It is the only portable work in our language which af- 
fords a popular, and, at the same time, a strictly scientific vjew 
of the animal kingdom ; aud hence it cannot but prove very ac- 
ceptable to the zoologist commencing his studies, and also to 
those more advanced, who have not the means of procuring 
more voluminous and expen^ve works. 

3. Tubnbb's Elements of Cbemislrif. Id one volume 8vo. 2d Edit. 
We have carefully examined this new edition of Dr Tunier''s 
, work. It is much enlarged, and every way so much improved, 
that it may be considered, for its size, as the best view of phi- 
losophical and practical chemistry in our language. 

3. An Essay on the Study o^ the Animal Kingdom; being an /»- 

troduclory Lecture delivered in the University (^London. By 

Dr Gbant, Professor of Zoology and Comparative Anatomy. 

The perusal of this amusing discourse has gratified us not a 

little. It displays the acuteoess and varied information of its 

author, and is well calculated to arrest the attention and excite 

the curiosity of those to whom it was addressed. 

4. Picture of Organized Nature in its distribution over the Earth. 

Translated from the German of Wilbband and Ritobn. 
This curious view of the distribution of animals and plants 
over the globe is accompanied by a spl^ididly coloured map, 
illustrative of the distribution of organic beings. The map is 
on a novel plan, and can only be well understood by actual 
examination. Those who feel interested in this delightful de- 
partment of natural history, will, we doubt not, procure this me- 
moir and map ; for which the public is indebted to Mr C. Smith, 
mapseller, London. 

5. Zoological Researches, and lUuslrations in Natural Hi^org ; H- 

btilraled by numeroits Figures. By John V. TnouTBOn, Esq. 

F. L. S., So^eon to the Forces. No. I. Cork. 
In a former number of this Journal, we expressed a favour- 
able opinion of Mr Thompson's memoir on the Pentacrinta 
euTop^is ,- and have now the pleasure of announchig the pubti- 
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cation of the first number of the " Zoological Researches ;" a 
wprk intended to record descriptions and histories, with figures 
of nondescript or imperfectly known animals. The present 
number contains two memtnrs, one on the metamorphoses of the 
Cnutaoea, and on the genus Zbea ; the second oo the genus 
Mysis, or Opossum-shrimp. Both are illustrated by accuratdy 
drawn and neatly engraved outlines of structure and form of the 
animals described. In the first memoir, the author, afler swne 
observations on the luminosity of the sea, — which phenomenon 
is partly occaaoned by species of the Zoea tribe, — oext details 
diose observations which have enabled bin! to ascertain th^ tiie 
Zoea, and probably many of the Decapodous Crustacea, under- 
go a metamorphosis, by which they pass from the state of swim- 
ming to that of crawling animals. This we consider a curious _ 
and important discovery ; and, independent of other considera- 
tions, enables us to explain what appears to many naturalists so 
paradoxical, — the annual peregrinations of land-crabs to the 
sea-shore. The memcnr on the genus Mysis, or Opossum- 
dlrimp, a small group of the Crustacea, is not only instructive, 
but must prove amusing, even to those who in general feel little 
dispmed to take an interest in the minute, but wonderful, crea- 
tures with which the waters of the ocean are peopled. This 
highly meritorious Work, we doubt not, will be exteouvely pa- 
tronized by the naturalists of this and other rajuntries. 

6. M. de la Bbche'b Tabk of Formations. 2d Edition. 
In a former occasion, we reported favourably of the first edi- 
tion of this interesting work. The present is no less worthy <^ 
patronage, as it contains a good deal of new and useful informa- 
tion. As another edition may be expected of a table, which 
every geologist ought to possess, we hope the autiiot will aban- 
don the names medial, super-media!, &c. which are not so ap- 
propriate as those already in general use ; and, besides, are not 
likely to be adopted. 

OCTOBEK — DECEHBEB 18S8. O 
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lAti of Patents granted in Engkmdjrom Sith Julff to IGth 

October 1828. 
1828, 
July 34. To A. Behkbakd of FinsbuTy Squftre, for his » method of niaitig 

To R. WoBXDM of Wlgmore Street, Tor " iinproremehta on upright 

plano-fbrtes." 

Aug. 6. To J. C Dahiell of Lumphrey Stolce, tTHtibire, for " cert^ im. 

proreroenta appUctble to the roanu&cturing knd prepaiiitg of 

#oolleD duth." 

11. To J> L. HioeiMS of Oxfbrd Street, Rtq. fiir " nB^urements on 



"to W. Mexcke of Park Place, Peckham, Surrey, for " improve- 
ments in preparing msteiials fbr, and In making, bricks." 
' To I> B. FiTztuvBicE uf JamftiCB Place, Comtaerdal Bosd, HiA- 
dieeex, fur hie "- itoprovementa on ship and other pumps." 
Tu "W. Gribenthwaite of Nottioghain, Esq. fbr " a new- process 
fbr making sulphate of magnesia, commonly called Epsom Solttk*' 
13. "Po H. Maxwell of Pall Mall, fi)r " an improvement in spring 

gpuT-sodets." 
16. To T. Stbilikq <^ the Commerdal Rtnd, Lambetb, for " improve- 
ments OD filtering apparatus." 
18- ToB. M. Favme of the Strand, scale-maker, for "improvements 

on weigiiing machines." 
IS. To E. Barkash nf Nulsworth, near HincUnhampton, Gloucester, 
fbr " Improvements in weaving and preparing doth." 
To P. FoxwELt, W. Clahk, and B, Clabk, all uf Dye-House 
Hill, Mischinhampton, Gloucester, for *" improvements in machi- 
nery for shearing and finishing woollen and other cloths." 
To W. Shas? of Manchester, for " improvemeUta In raachlnes for 
spinning or roving of cloth, silk, wool, Ac" 
2a To G. Stoattow of Frederid Place, Hanipstead Bosd, for '^ an 
improvement in wanning and ventilating buildings." 
Sept. i. To Gbanvillk Sbakp Pattison rf Old Burlington Street, Esq. 
for " a method of applying iron in the sheathing of tbip«, and uf 
applying iron-bolts, spikes, nails, and other iaatenin^ in sliip* 
and odter vessels." 
To J. Seawabd and S. SEAWAtts of the Canal Irpn-wotks, Poplar, 
for" a new method for propelling carriages on toftds, and also dhi[^ 
and other vessels on water." 
To C SAHDxasOM of park Gate Iron-works, near Rotherham, 

Yorkshire, for " a new method of disking sheer sleet." 
To Admiral S. Brookino of Plymouth, fbr his *' new mode of ma- 
king sails of ships and other vessels." 
To J. BoBEsTsoir of Limehouse Hole, Poplar, to\ 
in the manu&cture of hempen rope or cordage." 
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Sept. 4. To W. Bell of Laeu Screet, CCnunerdal Ootd, Middleux, for 
" iDiprored methods fbr filUring water and other liquids." 

To W. Fabub, Jadnoniui frafbuor In the UDiTertitj of Cam. 

bridge, for " au Impraved method of clearing out water-couTsea." 

11. To T. R. Williams of Norfolk Street, Strand, Sot "■ intprsvemeats 

. in the making of hata, &c. and in the covering of them with ^Ok 

and other materials with the asaatance of machineiy." 

To T. HmsBv of Berwick Street, 6^ " ui impioTemeBt iii the 
making of chairs, sufos, beds, and other arUcles of furniture for si- 
milai purputca, and abo of travelling and ottier carriages for per* 
sonal lue." 

To J. B. NsiLSOS of Glasgow, for ■' the improved application of 
ait to inoduce heat in fire foi;^ and furnaces where bellows or 
other blowing apparatus are required. 
IS. To L. W. Wkioht of Mansfield Street, Borough Eoad, Surrej, for 
^* improvements in machinerv for m airing acrews.*^ 

To W. Imbh of Benton House, Northamptonshire, Esq. fbi "im- 
provements in iron-rail for rail-roods, and of the chains or pedes- 
tals in ur upon which th« rwla may be placed or fixed." 

To J. BaoDES junior of Alverthoi^ Wakefield, for " improvementfl 
in machinery for spinning and twisting worsted yam and other 
fibrous Eubstances." 

To J. C.DAKixi.i.ofX.impley,in the parish of Bradford, Wiltshire, 
clothier, for his " improvements in the machinery used for dress- 
ing woollen cloth." 

To J. Melville of Upper Harley Street, for " improvements in 
propelling vesseln." 

To £. F. Orson of Prince's Square, Finsbury,' fur " an improved 
cartridge for sporting purposes." 
25. To J. Jones of I.eeds, for " improvements in machinery for preW' 
ing or finishing woollen cloths." 

To P< RiOHT WatsoH) Esq. of the Middle Temple, barrister-at-law, 
for " improvements in sUck sealing wax." 

To J. Netille of New Walk, Shad Thames, Surrey, for his " ap- 
paratus for obttdning mechanical power from falls and streams of 

Oct. 2. To T. FowLin.of Great Torrington, Devon, for " improvements In 
or for raising and circulating hot water, hot oils, and other hot 
fluids for domestic and other purposes." 

To J. BaunTOH of West Bromwick, Stafford, engineer, for " Im- 
provements in the apparatus for manufocturing coal-gas and coke." 

To D. Napier of Warren Street, Fitzroy Square, for *' improve. 
ments in macliinery applicable to letter-press printing.'* 

To T. Tippet of Gwennap, Cornwall, for " improvements in the 
construction and working of engines with steam ind air, and in 
the boiler or generator of steam, and in the application of aucb 
improved engines to a new method of propelling of vessels aniV 
other floating bodies." 
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9. To S. LAirHDN and H. Wai.uk of Leed*, for " ImproremenU id 
nuchiDCTj for prepaiing and dreninf; bemp, flu, dlk, &c." 
To H. Duinn^T of Pomcroy Street, Kent Eced, fi)r " a new ma- 
cUne for splitting hide« and ikins." 
16. To E. UurcoKKZ of Skinner Street, Limdon, for " certain im- 
luuvententa In i'w*"*"g nalla, communicated from abroad." 



Lilt ^ PatenU granted in ScoHandJram ^ September to Gth 

December 1828. 
1838,' 

Sept. 9. To JoBRiTA Tayi.01 BIAI.E of Churdi Lane, WUtediapel, in tlie 
count; of Mlddieaex, Engineer, and Oeokoe Bicaunsox Pob. 
TEK of Old Broad Street, in the dtj of London, merchant, fiir 
" a new mode of communicating heat to Tarioni purpoees." 
32. To Gmamtille Sbakf Pattiiox of Old Burlington SLieet, in tbe 
dt; of Westminater, and county of Middlesex, engineer, fin* an 
invention communicated to him bj a foreigner residing abroad, 
" of a new and improved method of apptjing iron in the sbeatli- 
ing of ships, and other Tesseli, and of applying iron-bolt*, spikes, 
nails, pintalB, braces, and other &steningii used m the construction 
of ships and other veoels." 

Oct. 1. To James Bbaukomi Neilsoh of Glasgow, in the county of La- 
nark, in North Britain, ei^ineer, " fur the improved application 
of air to produce heat in fires, forges, and fuinacu, where bellows 
or other blowing apparatus are required." 
9. To Aimixw AtoTz Seeme of Jennyn Street, in the county of 
Middlesex, Esq. fbr " a new method of jnopelling vesaeta ; which 
method is also applicable to other purposes." 
To Edwaxd Forbes OasDK' of Prince's Square, Finsbury, in the 
county of Middlesex, gentleman, &r " an improved cartridge for 
sporting purposes." 
To Petek Tatloe of Hollingwood, in the county of Lancaster, 
flax..dreBBer, for " certain improvements in machinery for hackling, ' 
dressing, or comUng^ flax, hemp, tow, and other fibrous mate- 
rials." 
9. To Joseph Blaoks of Clapham, In the county of Surrey, goitle- 
nian, for an invention communicated to him by a certain foreigner 
residing abroad, for " an improvement in tbe water-proof stiSen- 
ing fbr hats." 

Nov. 29. To Samubl Hai.l of Basfbrd, in the county of Nottingham, manu> 
fiKturer, fbr " a method of^ and an apparatus for generating steam, 
and various gases, to produce motive power, and for other tuefiil 



Dec. 6. To JoBx Diczihsok uf Nashmill, in the county of Hertford, 
goitleman, for " certain improvements In the method of manu- 
fiwturing and cutting paper by means of machinery." 
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Siograpkiccd Memoir of M. RBTud-Juar Havy. By Baron 
CtJVIEK •- 

T^iiE history <^ the sciences presents seme periods during which 
the human mind seems to have taken an extraordinapy fiighL 
When long years of quiet studies have accumulated facta and 
experiments, and when the theories which have hitherto pre- 
vailed no longer embrace them, the ideas that are formed (rf na- 
ture become in some measure incoherait and contradictory: 
f^ay DO longer form a whole, and there is on all hands per- 
ceived the necessity of a new chtnn to ccmnect them. A genius 
then arises, powerful enouji^ to rtuse himself to pcuncs of view* 
whence he can seize a part of those relations which are sought 
after. He inspires an unknown courage in liis contemporaries. 
Each darts with ardour into this domain, where new paths are 
traced out. Discoveries succeed with increasing rapidity. It 
Hu^t be said, that the men wlio have the good fortune to con-' 
nect tbMr name with his belong to a privileged race. Their 
disciples, those whose youth has been witness to tl^s great move- 
ment, fancy they see in them superior beings; and when the 
time arrives at which they are successively to pay the trihute 
due to- nature, the generation which remains deplores in them a 
race of heroes which it despairs of ever seeing equalled. 
* Read before the Institute of France. 
JANUAKV— March 1839- ' 
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Such was undoubtedly the fact with reelect to the natural 
MJences at the close of the eighteenth century. The taws of 
motion reduced to a sin^ formula,— the ^itire heavens sub- 
mitted to geometrical measurement, — ^its qiaces enlarged, and 

, peopled with new stars, — the orbits of {Janets fised more rigo- 
Ttmdy tbtin ever, both in time «iid apaae, — the earth weighed as 
in a balance, — ^man raising himself into the clouds, and traversing 
the,seas without the aid of the winds, — the complicated roystei 
ries of chemistry reduced lo a few ample and easily intelligible 
facts, — the catalogue of natural beings extended in a tenfold 
degree in all its department^— 'their relsticais established in an 
irrevocable manner, upon the basis of theJr internal and exter- 
nal structure, — the very history of the earth in the remote ages 
studied on monuments, and not less astonishing in its truth, 
than it could have appeared in the oonceptioas of fancy:— Sudl 
is the magnificent and unparalleled spectacle which it has been 
given us to contemplate, but which also renders Utter to ua the 
disiq^KsrancG of the grcot mat to whom we are indebted foe it 
A few years hove seen descending to the g»ve tbe LA,T<nsLet8, 
Um Friestleys, the Cavendisbes, tbe Campers, the Saussures, 
and the l^grangea ; and who will not be alarmed at the aooe- 

. leration of our iosMS, when a few months have removed fttsn ua 
Herschel and Delambte, Hauy and Berthollet, amd our powas 
tfe searcviy suffioknt lo render then, within tbe jn'eaeribed 
time, tbe homage due to them from the societiea of wfaich they 
were the onuuneols ? 

We should be tbe move indnocd to beheve that M. Haiiy ex- 
perienced this irresistible influence of bis epod^ bota tbe cir- 
cumstoMce that it was aUnoet wkhout having thoi^t of it that 
he was napped into a caceer i<x whinliT during forty yean* be 
had taken no care to prepaae himself. In the midst of obaBuoe 
oeeupations, an idea struck him,— « single idea, but biininoo* 
and fertile. Henc^orth he pursued it without intemnasioB : 
his time, his fouuldes, his all, he devoted to it ; and his e^Rtt 
at length obtained the most magnificent recomp^we. Nor cm 
any exampie shew better than his, what great, I wouki almort 
say miraeukMS results, may be elicited by the man ■mibo atladica 
himself with obstinate petseveiance to the profound study <^i^oe 
object, and bow true the propostion is, at least with r^erebce 
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to die exact sciences, that it is the patience of an eAergetic mind, 
when it is invincible,' that really constitutes genius. 

B.E»E JcsT Ha6t, honoiwT Canon of Nfitte Dame, mem- 
ber of the Royal Academy of Sciences of France, and of most 
of the learned sociedes of Em^pe and America, was bom at St 
Just, a small country town in the department de FCKae, on the 
SSth February 1743. He was the elder brother of the late 
M. Haiiy, so well known as the inventor of a mode of instruct- 
ing persons bom blind. Their father was a poor linen manu- 
facturer, who probably would not have been able to give them 
any other profession than his own, had he not been as^sted by 
the generosity of others. 

The first improvement in the fortune of these two young 
men, aroee from a dispodtion to piety which the elder had 
evinced frcxn his earliest years, and which prevailed during his 
whole life. 

While yet a mere child, he took ^gular pleasure in rel^ous 
ceremonies, and especially in church music; for his musical 
taste, that natural ally of the 6ner feelings, happily blended it< 
Self with his propensity to devotion. The prior of an abbey of 
Premontr^, the principal establishment of his native place, 
who had remarked his assiduous attendance cm divine service, 
took an opportunity one day of conversing with him, and per- 
ceiving the vivacity of his intellect, made some of his monks 
give him lessons. The progress of the diild promptly respond- 
ing to the care of his tcachera, they became more and more in- 
terested in him, and made his mother understand, that, if she 
could only take him for some time to Paris, she would ulti- 
mately, through their recommendations, obtain some aisststance 
in enabling him to complete his studies. 

' That excellent woman had scarcely sufficient means to enable 
her to Hve a few months in the capital ; hut she chose rather to 
expose hers^f to all [Privations, than give up the expectations 
which she had been taught to cherish with respect to her son. 
Her parental affection, however, was long before it was aided 
by any effectual encbur^ement. A young man, whose ilame 
was one day to fill all Europe, found no other means of sub^- 
cnce than the office of a singmg-boy in a churdi of the Quartier 
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St Antoine. " This post,'' he afterwards ingeouously aaid, " was 
at least so far agreeable, that I had not to conceal mj talent for, 
music in it;" aDd in fact, always faithful to his early predilec- 
tions, he became a good musidanT and acquired considerable 
pro6ciency on the violin and harpsichord, two instruments with 
which he always amused himself. At length, the influence of 
his protectors at St Just procured a bursary for him in the Col- 
lege of Navarre ; and it was only then that he was enisled to 
find leisure for his classical studies. 

His good conduct and application excited towards him at 
Navarre the same interest as at St Just,and, at the period when 
he ceased to be a scholar there, the heads of the establishment 
proposed to him to become a fellow-teacher. He was employed 
as maitre de cjuartier ; and, as soon as he had taken bis degrees, 
the teaching of the fourth 'class was confided to him, when he 
was as yet only twenty-one years of age. Some years after, 
he went to the College of the Cardinal I^moine, as teacher of 
the second class ; and to these useful, but humble offices, be 
seemed to have confined his ambition. In reality, he had ac- 
quired at Navarre, under the late M. BrissoU of that academy, 
a taste for experiments in physics, and at his leisure moments 
he mafle some on electricity. But this was more a relaxation 
than a study. As to natural history', properly so called, he had 
no knowledge of it, and felt no inclination to engage in ^ts 
study. 

Another remarkable circumstance in his history is, that it 
w{i8 to the affectionate dispodtionsof his heart that he was again 
indebted for entering upon a career which became so gloriom 
to him ; so that it is literally true, that, during his whole career, 
his renown and his good fortune were rewards of his virtue. 

Among the Regents of the Cardinal Lemoine, there was nt 
that time one of the name of Lhomond, a learned man, who, 
from a feeling of piety, had devoted himself to the instruction 
of youth. Although very cf^ble, as to writing ani spiking, 
for teaching all the classes, he would not rise above the Mxth, 
and only composed Httle works for children, but which, from 
their clearness, and the tcHie of simplicity which pervades thnn, 
have obtmned more success than many works of greater prelen-, 
^ons. A great conformity of character and sentiments induced 

'_ Cooxic 
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M. Hatiy to choose tJiis man as the friend of his heart, and the 
director of his conscience. Devoted to him as a child, he as- 
sisted him in his business, tended him in his sickness, and ac^ 
companied him in his walks. Lhomond was fond kA- botany, 
and M. Haiiy, who had scarcely heard it sp<^en of, experienced 
daily the chagria of not being able to give this additional plea- 
sure lo their intercourse. He disoovered, in one of his vaca^ 
tions, that a monk of St Just also amused himsdf mth platits. 
He instantly conceived the idea of agreeably surprising his 
friend, and, -with this view alone, he besougbt the monk to give 
him some lessons in the sdence, and make him acquainted with 
a certain number of species. His heart assisted bis memory. 
He comprehended and retained all that was shewn him ; and 
nothing could equal Lhomond's surprise, when, on his first ex- 
cursion, Haiiy named to him, in the language of Linneeus, most 
of the plants which they met with, and shewed hint that he had 
studied thaj- structure in detail. 
. HencefcHth every thing was common to them, even to their 
amusements ; but from this period, also, M. Haiiy l^came com- 
pletely a naturalist, and an indefatigable one. It might be said 
that his mind was suddenly awakened to this new kind of enjoy- 
ment. He made a herbarium with extraordinary care and neat- 
ness*, and thus early accustomed himself to the employment of 
method. The Royal Garden was near his college, and it was 
natural that he should often walk in it. The numerous objects 
which he there saw, extended Ms ideas, and exercised him more 
and more in classifying and comparing. Seeing the crowd one 
day entering to hear M. Daubenton's lecture on mineralogy, he 
entered along tvith it, and was delighted to find in that science 
an object of study still more congenial than plants to his first 
taste for physics. 

But the Royal Garden had a great number of pupils, and 
M. Daubenton many hearers, who left botany and mineralogy 
such as they found them. Perhaps they knew the one and the 
other better than M. Hdiiy, because they had studied them ear- 
lier ; but this Irager habit of study was precisely what had fa- 

* He employed a peculiar melhoil, wiiii^h has preserved tliccolnuts of the 
flowers to die present day. See liij ubservatioas on the manner of maUng 
berbvis, in the volume of the Academy for 178fi, p- 210. 
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QttltMiited them with difficulties which tiw force of habit reo- 
dered tbem now unable to perceive. It wu od accouat of h»- 
ving learned these scieoces at a later period, that M. Hauy 
viewed them io a diJFermt light. The ooatrasts, the voids in 
the series of idea£, made a. vivid impressioii upon a strong mind, 
which, at the period of its full vigmir, entered all at once upcn 
s new study. He was deeply astonished at the ctwstancy exbi- 
luted in the ccm^^liGated forms of flowers, of fruits, and a£ all 
die parts <:£ organized bodies, and did not concave that the 
Ssmta <£ minerals, which were much more simple wid in a maD- 
ner all geometrical, were submitted to similar laws ; for at this 
period there was not even known the kind of Bemi-approxima- 
tion which Kom^ de Lisle proposed in the second edition of his 
CTytiaUographie *. How, said M. Haiiy, should the same 
stone, the same salt, shew itself in cubes, prisms, and needles, 
without their composition chaci|^ aa atom ; while the rose h&s 
always the same petals, the acorn the same curvature, the cedar 
the same height and the same developemEUt F 

It was when he was filled with then: ideas, that, pv^inining 
some minerals along with one of his friends, M. Defrance, a 
teacher of arithmetic, he had the fortunate awkwardness to let 
fall a fine group of calcareous-spar, crystalliKed in prisms. One 
of these prisms broke in such a manner as to shew on its frac- 
ture, sur&ces not less smooth than the external, and which pre- 
sented the fq>pearance of a new crystal, entirely differing in 
form from the prism. M. Haiiy pid^ed up this fragmciit ; be 
examined its surfaces, their indinations and au^es. To his 
great surprise, he discovered that they were the same as the 
rhomboidal or Iceland-spar. 

A new world seemed at the moment to open itsdf to him. 
He retired to his cabinet, took a piece of spar crystallised in 
the form of a hexahedral pyramid, commonly called dog\i tcotk 
spar, broke it, and found still the same rhomboid as in Iceland 
spar. The fragments which fell from it were themselves small 
rhomboids. He broke a third crystal, one of the kind named 
lenticular. It also ^ewed a rhomboid in the <%ntre, and the 
small fragments were of the same form. 

• It only appeared in 1783. 
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JtUiaJintftdl he eselsuned : ttw molecuksof cakareoua^Mr 
have but one lad tlie same ^xrgx\ it is by being Tiitlaiidy 
gniqiMl that they compose tfaoae cryitak whioh deooro tu by 
the variety of extomid farms whioh they aawnw. Proeeedk^ 
Ann this i<l«a, it was voy easy for him to imagine that the 
ii^wr&of thne meleeukft bong heaped upcMi each oUio'^aiid 
contracting pniportioiMl)y, should farm new pyiamidi or awr 
polyhedrane, and eovekipe tbe first cryrtal aa with another crys- 
tal, in which ihe number and figure of the catemal lui&oas 
woold diffar much firom the or^pnal sur£ues, acoordmg aa the 
new layers rai^t be dimiuahed on a partieubf «ide» or in a par- 
ticular direcdon. 

If this were dn true pnDcijde of cryvtalltzatioo, it could not 
fiol to be (dwerved in the crystab of other substnKCs. Each 
<£ than would have ideotKal oonstituent uKJecoleB, a nudetts 
always comilar to itself, and lamiiHe or aooesBcary layers, produ- 
fling all the varieties. M. Hauy did not hentate about breidt> 
ing his small cdlecdoa to pieces. Hts crystals, those which he 
had obtained fttxa his iriatds, were reduced to fragments under 
tbe heismer, and in all of them he found a structure founded 
<H> the same hiws. In garnet, it was a tetrahedron ; in fluor- 
spar, an octahedrcHi ; in pyrites, a cube ; in gypsum and heavy 
spar, (ddifjue four-sided prisms, but with bases of di^reat angles, 
that foBraed the oonstituent molecules. The crystals always 
brc^ in lamins pandld to the faces of the nucleus ; the «(- 
temaJ surfaces oould always be oooceived as resulting &oia tfae 
.decrement t£ the superimposed humus, a decrement varying tb 
its rafudity, and sometimes taking place by the an^es, som^ 
times by the edges ; the new faces are but small stairs or sSHiU 
rows of paints produced by the retreat of these lamince, but which 
^>pear smooth to Uie eye on account cS their great tenuity. N^tt 
of the crystals which he examined ofiWed on exception to his 
law. He exclaiaied a secmd time, and with more ctxifid^ie*, 
aUiaJimad. 

But to make assurance c(Hn[^ete, a third condition was to be 
fulfilled. The nucleus and constituent molecule having each a 
.fixed form, geometically detenuloable in its ang^ and in the 
relation of its hnes, each law cS decrement ought also to pro< 
-duce detenninable secondary faces ; dad even, the nucleus and 
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the Dxdeculcs. being oace given, the imgles and lineiof BU.these- 
oondaiy boes .wMch the decremoita mi^t pcoduse, oagkt to 
be cspaUe of being calculated beforehand. In a won), it wae 

- neoeaaary here, as in aatroDomy, aod in physics, that, before 
the.tJtory could be admitted as certain, it diould esjdnia with 
|H«duoii the known facts, and foresee with equal preci^on dMee 
viiich were, not yet known. 

M. Hauy was sennble of this ; but in the last fifteen years, 

-. during which he bad passed the better part of his life in teach- 
ing Latin,, ht had ahnoat ft«'gotten the little geometry that he 

-had . acquired at college. He was not discouraged, however, 
but sat down quietly to learn it again. He who so qoickly 
lefuved botany to please his friend, aot»i made himself master 
of.aBni,uch geom^ry aa was necessary for ccnnpleting his diaco- . 

. very, and from hia first trials be found himself amply recom- 
penaed. The hexahedral prism which he had inadv^tently 

. broken, gave him, by an ingenious observation, and sufficiently 

' aimple calculations, a value very near the an^es (^ the mole- 
cule of tlie qiar. Other calculations gave him those e£ the 
faces which were added to it by each decrement ; and on wp- 
plying the inatrumeat to the crystals, he found the angles pre- 
cisely of the measurancnt afforded by calculabon. The sectm- 
dary faces of other crystals were with equal ease deduced. fixxn 

.their primitive &ces. He evm discovered, that to produce 

.the secmdftry faces, it generally required only decrements -in 
proportions sufficiently simple, as are in general all the nume- 
rical relations established by nature. It was then that, for the 
third time, and henceforth wittput hesitatioo, he could say, / 
havejinmd ail ,- and it was then also that he took courage to 
speak of his discoveries to his master M. Daubenton, whose 
lecturoi he had hitherto attended modestly and in silence. It 
may be judged with what favour. they were received. M. de 
Iiaplace, to whom M. .Daubenton communicated them, instant- 
ly foresaw all their consequences, and hastened to ^courage the 
author to come and present them to the Academy *. 

■ His first memoir, In which lie treated of the gameta and calcareous 
ipars, T«s read tliere on the lOtb January 1781. 

DaubentOD and Bezout nude the .report oi' it ou UwSUtFebruarj ; but 

it is aaj to see, on reading thie report, that they bad uol yet foUy appre- 
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ItwasiKtf very ewy to persuade' M. Haiiy to do so. TbeAca- 
dony «id the Louvre were to the good ]^^ent of the CoUi^ of 
llie Cardinal Jjemouie a sort of fbragn country which idarmed 
- his titnidity, llie custoon were so little known to him, that, at 
his fisBt-readinga, be went tliere with the kmg dress iriiicb the tA& 
-canons of the cfaurcb; it is said, presGiibe, but i^uch ecclesias- 
tics ' who were not - in office had long ceased to wear in 
society. At this period oi levity, scnne friends dreaded that 
this dress would [Hevent his being admitted; but b^oie he 
could be made to rdinqtiisfa it (and this is another trait ui 
his diaracter), it was necessary that their advice should be sup- 
ported by theofHuion of adoctm of the Sorbonne. " The old' 
canooa of the drarch,*' said this aa^ puwm, " are very respec- 
taUe, but at this moment your business is to look after the Aca- 
demy ."^ It is to be presumed, however, tliat this was a super- 
fluous precaution, and from the haste which the Academy 
shewed to acquire him, it may eanly be seen that they would 
' have taken him, whatever dress he wore. They did not ev^i 
wait until a place in f^yaicB or mlneralt^ was vacant, and 
some arrangemeotB having made one in botany diiqmsable *, it 
was given to him almost with one vtnce, and in {wefeience to 
sernal learned botanists-)-. 

He.recrived a still more flattering testimony of the esteem of 
his new colleagues. Several of the most disdnguidied among 
them besought him to give them oral explanadoDs and denxm- 

bended the nature of the discoverj- Tbii tnemoii is printed b; extract in 
the Journal de Physique of 1782, 1. L p. S86, 

The Mcand memoii', in which he eonfinw lumaelf to Ifae calcareoua span, 
vu read an the 23d August VISA, and its report wu Diade b/ the Mine vuin- 
mlsMinera on the 22d December. Tliis time they perfectly apprehended the 
author's ideas and their importance. The memoir la printed In the Journal 
de Phjrique of 1783, 1. 11 p. 33: 

■ It wM the adjunct place in the botanical daw, left vacant by the pro. 
■noti(»i of M. de Juinieu to that of associate. M. HaDy'e electiua was on the 
ISth, arid M. Amelot's letter announcing the confirmation of the kin); on Uie 
18th February 1783. 

■f- MM. Destontaines and Tessier, who had tlie second voices, and MM- 
Dombey and Beauvois. < Dorabey died before t>eing admitted to the Academy. 
Bebuvob only entered it in 131)3. In 1788, M. HaUy passed as ai 
the class of natural history and mineralogy. 
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stndioBB of his theory. He read a course of lectures to them 
on the aubject. MM. de Lagrange, Lavoiuer, de L^ilaoe, 
Fourcroy, Berttudlet, and de Morveau, went to the cottage <tf 
tfae Cardinal Lemdoe to hear the lectures of the modest r^^t 
of At second class, who was quite confusad at seeing himsdf 
the teacher of mot, whose scholar he would scaroely have ever 
dared to call himsdf. In a doctrine so new, imd yet dready 
idmost complete, the most Me men were in fact but sdiolan. 
Perhi^ no doctrine at so comprehensive a nature was ever pre- 
sented, which, from the commoicemoat, poesessed suc^ clearness 
and developenient, as that exhibited uid illuBtrated by M. Hatty. 
He had even invented modes of calculation which were essential 
to his subject *, and had previously represented, by fcmnulA 
which were peculiar to htmaelf, all the possible ctMnbitutians <tf 
crystallogra]^y. 

One cannot learn belter than on this oocauon what distitl- 
gui^es those solid woHts of genius, on which etemd edificeB 
are founded, from those more c«- less happy ideas which preseM 
themselves for a mtHnent to certain minds, but which, fot waHt 
oi bt^ng cultivated, produce no lasting £ruits. 

Six or aevea years before Hatiy, Gahn-f-, a young Swedirfi 
chemist, who was afterwards professor at Abo, had also remarked, 
in l»caking a crystal at pyramidal spar, that its nucleus was a 
thorabcod omilar to Iceland spar. He had cwnmUnicated this 
observation to his master, the c^ebmted Bergmann, a man of su- 
perior mind, and one whomighthave been thought cf^ble of ^- 
citingallitsconeequoices. Butiaplacerrf'repeatingitondifiereDt 
crystals, and ot thus disooveriog, by experiment, within what 
limits the &ct might be generalized, Bergmann gave himsdf up 
to hypotheses, and from the first step ran wide of the subject. 

■ Se« hia memoii aa aa an^gUtat mMad/or ruoMoff &t protlmnt rtSaiiM to 
^ ttruetun if ergitaU, id the volume erf' the Academy (iir I7SS, p- IS.; and 
sit the imtimvr of redttdng lo A> Aforg qf Die paraitehpiptd Ihat tf all Ae aAtr 
pr I m U ht/armt tif Brytlaii, in the vohime of I7S9, p, 61A. 

"t" See in the flnt volume of the JVma Ada of the Academy of Upsa], 

printeilin 1773, p. 150, Bergmann's memoir, entitled, CryMattonmi finim » 

apatka arlm. It Is reprinted iii Bergmaiin'a vorks, lieipsie edition, and lit- 

roitherie inserted a trsBslalKin of it IB the Joumal de Physique of 1792, txL 

I ' 

DiailizodbvGoOgre 



Biographittd Mtmmr afM. Ha^. 315 

FnM» this thomlM^d of calcareous apar he ptMended to deduce, 
not only the other crystals of cslcareoua ^par, b(it thaae'of g/a- 
nSi and hyacinth, which have no f^milwty of structure. Ilius, 
la fAUooopbcr of the finl oid«r, pnfecUy veraed in j^yricfi^aod 
getHoetry, sto}^)ed shut on the path of a beautiful dteeoiMty.; 
and it was reserved ior a nao, who had acam^y begun to oe- 
oupy himsdf with science, but who knew how to pursue this 
tru^, as nature would have oil her works pursued, by pmceed- 
ing step by step, ohserring without intermitiaitMi, and not allow- 
ing hiiraacJf to be either hurried oa or turned out of the path by 
bis imagination. 

But for the same reasmi that other miBeialogists had not 
found the nght way, they did not apprehend in what B^- 
loann's differed from it, and they accused M. Haijy of having 
borrowed his ideas from him, although he had scarcely beiml 
his namej and had never eeeo his manoir. They added, as is 
always done on such oocasioiis, that not only was the discovery 
not M- Haiiy^s, but that it was false. 

Bom^ Ddisle, a mineralogist otherwise not without merit, 
but who had been for a long time esaroining crystals, with- 
out BO much as imagiaiag the priod^le of their structure, 
had the wetdtness to dispute it, when another had made the dis- 
covery. He found it jdeasant to call M. RaXiy a cr^ttaBockut, 
because he broke crystals, as in the Lower Empire they who 
broke images were called iognoclattg. But, fortunately, we hav^ 
no heretics in the sciences, excepting those who refuse to follow 
the imfHrovem^ts of their age ; and such at the present day are 
Som4 Qelisle, and those who succeeded him in his petty jea- 
lousy. 

As to M. Haily, the only reply that be made to bis calum^ 
niat<»^ conaisied in new researches, and a still more fertile ap- 
plication of his principle. Hitherto he had only given the so- 
lution of a curious problem in physics ; but now his observa- 
tions were to furnish characters of the first importance to mine- 
ralogy. In his numerous trials on the spars, he had remarked 
that the stone called pearLspar, which was then ocmsidered as 
a variety of heayy spar or of sulphate of barytes, has the sanie 
nucleus aa calcareous spar ; and an analysis which he made i}f 
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it proved that, in fact, like calcareous spar, it only contains car- 
bonate of lime. ' 

If the minerals which are properly determined with reBpect 
to their species and compoution, he now said, have each its nu- 
cleus and its constituent molecule 6xed, it must be the same 
with all the minerals distioguished by nature, and whose oom- 
pomtion is not yet known. This nucleus or molecule may 
therefore supply the compoation for the distinction of sub- 
stances; and from the first application which he made of this idea, 
he threw light upon a department of science which all the la- 
bours of his predecessors had failed to elucidate. 

At this period, the most able mineralogists, Linnseus, Wal- 
lerius, Rome Oelislc*, and Saussure himself, confounded, un- 
der the name of sdiorl, a multitude of minerals, which had no- 
thing else in common than some degree of fusibility, united to 
a more or less prismaUc form ; and under that of zeolite, a mul- 
titude of others, whcse.sole distinctive character was that of 
bung oonverted by acids into a sort of jeily. The schorls, espe- 
cially, formed the most heterogeneous union : all the mine- 
rals that were but imperfectly known, were thrown into them: 
and the late M. de Lagrange, a man whose exlensave know- 
ledge and accuracy of perception equalled his genius, said in 
jest, that schorl was the nectary of mineralogists, because 
botanists were accustomed to designate as a nectary any part of 
the flower of whose nature they were ignorant. 

M. Haily having divided mechanically the substance calkd 
•akiie schorl, was quite astonished to find in it the nucleus and 
molecule of felspar +. The late M. Darcet, analyzing it on 
this indiciUion, in fact, discovered in it all the physical and che- 
mical characters of the felspars. 

filled with new hopes, M. Haiiy examined the other schorls, 
and discovered that the black n^neral which occurs imbedded 
in so many lavas, and which was named volcanic schorl, has 
for its nucleus an oblique prism with rhombic base, and that 

■ CriBtallogrsphle, tome ii. p. 341, ct seq. 
*t Notice respecUnft ibIhU Khori, read to the Academy on tlie 38th July - 
1781, printed in the Jourtinl de Pbvaique uf 17667 torn. L p. 63; and, in 
1TS7) lit theMemoiraof the AcBdem; Torllfil, p. 270. 3 
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tbe alleged Mt(£ schorl of Dauphiny has a right prism as a nu* 
cleus. He therefore separated both from the schorl genus *. 

At a later period, he distinguished the electric schorl or tour^ 
maUne, from the black schorl qft/ie primitive mountains. The 
nucleus of the former is a regular heicahedral prism, while that 
of the latter is only tetrahedral f. 

He continued his researchee. Each of these alleged schorls 
he found to possess determinate characters, to group itself with 
the varieties which really belong to it, and to be isolated from 
those which had been improperly associated with it. Similar 
operations disclosed the differences between the minerals that 
had been confounded together under tbe name o( xeolites\, and 
in all cases chemistry and physics, excited to acticm by these 
results of crystallography, discovered in their turn characters or. 
elements in these minerals, which they had previously fmled to 
bring to light. 

From this moment M. Hany was no longer a mere eiCperi- 
menter in physics : he was preparing himself to become the le- 
gislator of inineralogy ; and, in fact, it may be said that the 
new era of that science dates from his researches into the struc-, 
ture of the schorls, and that since this period the study of t^e 
crystalline structure of minerals has each year produced some 
unexpected discovery. 

Among the schorls, M. Haiiy at length came to distinguish 
fourteen spedes. He discovered six among the zeolites, four 
among the garnets, and five among the hyacinths. In this way, 
he not only announced to chemists, that, by recommencing their 
analyses, they would find in these minerals differences of «mt- 
postion which they had misinterpreted, but he also very fre- 
quently predicted that the differences, which they imagined they 
saw, could not exist. And, in this manner, from the indications 
fumbhed by crystallography, M. Vauquelin succeeded in find- 

* Notice respecting the Stnictum of ttie CiTstilB of Schorl, rearl to the 
Academy (in tlie30th March 1787, printed in the Journal de Pbjaique of 
1787, p. 322. 

-f- Journal d'Hivtoire Naturelle, torn. ii. p. 67, printed in 1T9S: AA«r> 
warda H. HaUj preferred the rhomboid for tounnoline ; but these two Cxnw 
are not incompatible. 
t Journal des Mines, tto. xIt. p- 8G. 
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iog ghicme in ^e emerald, as he bitd previously discovered k 

in the betyl. 

Sometimes these indicatioos resulted from M. Haul's re- 
searches, without his having first perceived them himself, for 
want of having been at the trouble to compare his reeults. 
Thus, when MM. Klaproth and Vauquelin had discovered 
that the apatite and chryaoRte of the jewellers were only phos- 
phate of lime, he found in bis papers that he had long before 
detemrined the same Btmcture for both these substances. This 
agreement between operations performed separately, and whidi 
could not have been supposed to have been concerted, wad in his 
eyes the tritin^ of crytttallography. 

It was the duty of a man who thus served the stienccB, to de- 
vote himself entirdy to them. By the advice of Lhomond 
bimsdf, M. Haoy, when be had served in the univer^ty ^e 
twenty years, which were then sufficient to obtain the pension- 
d'^^rite, hastened to demand it. He joined to it the pro- 
duce of a amall benefice. The whole was just bardy aofficient 
for his subsistence ; but, as he sought no pther enjoyments than 
those affiirded by his labours, he would have been satisfied, had 
be remained in quiet possession of it Unfortunately he soon 
leimied that the e^cu of human pasMoo^ cannot be so easily 
calculated as those of the powers of nature. 

It will be recollected with what imprudence the Cuistiiamt 
Assembly allowed itself to be induced by narrow minds, to add 
tbeo)<^ical disputes to all the others which agitated France, and 
thus to double the acrimony of political quarrtJs, by givii^ 
ihem the eharacter of rdigious persecutions. The new fonff <rf 
government vhkh was imposed upon the church had divided the 
de^y, Knd the- men who wished to carry the revrdution to the 
extreme^ found pleasarc in envenoming this division. The ^c- 
clemstics who were not tnclmed to the imiovatidns, were aC 
6rst attacked in their fortunes; they were depcived of their 
places and pensions ; and M. Haiiy, whom his scrupulous 
piety had always retained in this class, saw himself in an instant 
as poor -as when he had the amUttoa of besoming a »iigi«g 

boy. 

He would still have been contented to have been allowed to 
live by his labour ; but the. persecutors were not satisfied with 

-oogic 
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tbcse first vexations. Wbeo, on Uie lOtb August 1798, the 
throne was oveithrowD, one vS the first meaaures taken, or al- 
lowed to be itAaea, by the cruelly volatile tDen 1^0 came into 
the possesaioQ of power, wae to imfMiBUi the pcierta who hail 
not takoi the ptvaciihed oath, and M. Hau/s celebrity in the 
•cienoes only afforded an additiona] motive to make him onde^ 
the oomam fhte. 

Very Itttte acqotunted in bis solitary life with what waa pass- 
ing around him, he was ooe day sur[Hised to see some rude 
men viofeDtly rater his bumble retreat. They began with ask- 
ii^ bim if be had 6rB.atnM. I have none but these, said he, 
drawii^ a spark from his electrical machine, and t^ little dr- 
cumstance disanned these bisiible wretches for a moment. But 
it was only for a moment that it diauraed ihen. They snzed 
his pi^rs, in which there was nothing but algelwaic Jbrnrabe. 
The cc^lectioD, which constituted his side property, was thrown 
topsy-turvy. He was ultimat^y con6ned, along widi aD the 
piieBts and regents of this part of Fans, in the senmiary of 
Sunt-FimuD, which was contiguous to the collie of the Cardi- 
nal Leminne, and which was converted into a prison. 
- One cdl for anotb^, he fou^ littk differrace in the change. 
Tranquilfized espeoally by seeing himself in the mi^st of nmy 
of his friends, he had no other cares than to have bis drawen 
brought to him, and to attempt to reduce his crystals to <M^r. 

Fortunately he had friends without who were better informed 
of what was gmng on. 

One (^ his pupils, who afterwards became his colln^e, M. 
Geoffrey de Saint HiWre, member of this Academy, lodged in 
the Collie of Car^nal Lemoioe. Scarcely had he learned wfrnt 
had be^iOen his master, when he ran to imfrfore in hie behalf al^ 
iriiom he thou^it could be <tf service to him. Members of the 
Academy, functkniaries of the Jardin du Boi, did not hesitate 
to cast themselves ai. the feet of the ferodons men trim conduct, 
ed tins frightful tragedy. An order for bis delivenwce- was ob- 
t«iwd, and M. Geoffioy eagerly carried it to Saint Fitmin's; 
but be arrived somewhat lale, and M. Hauy was so tranfjuil, 
and ftmndbimsejf so comfortable, that nothing could induce hinr 
to rtnnva that day. The next nonmg be had ateaost to be 
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dragged out by force. Ooe yet trembles .to recollect that t^e 
day after was tlie 2d of September. 

It is very singular that from this period he was no more dis- 
turbed. On no account whatever would be have lent himself to - . 
the extravagances of this period y but no one ever made to him 
such a fHvposal. Tbe simplunty oS his manners, and the gratle- 
ncss of his dispouUon, saved him from the trial. One day only 
he was made to appear at the review of bis battalion, but he 
was immediately discarded on account of his bad niien. This 
was almost all that he knew, or at least all that he sa v of the re- 
volution. Tbe Convention at the time when it was ectiug with 
moRt violence, named him a member of the commission .of. 
weights and metuurcs f, and conservator of the Cabinet des 
Minefff '- ^^ when Lavoisier was arrested, when Borda and De. 
lambre were turned out of place, M. Haiiy, a priest, who had oqt 
taken the oath, performing his ecclesiastical fuoclions daily, was 
the only person who found himself in a condiuon to write in 
th^r behalf, and who did so without hegtation, and without any 
thing happening to him in consequence. At such a period his 
escape from punishment was as astonishing as his courage. 

It was at the cabinet of the Consell des Mines, and at the re- 
quest, and with the aid, of that enlightened administration, that 
M. Haily prepared his Treatise on Mineralogy, his principal 
work, and that be published its prc^ramme j:, and the first edi- 
tion of it §. 

Having at his disposal a great collection, into which the dif-. 
ferent minerals flowed from all quarters, and employing the aid 
of young pupils full of ardour and intelligence, which the poly- 
technic school had prepared fur him, and of which several are 
' at the. present day eminent miniTaloo^sts, he soon redeemed the 
time which he had consumed in other labours, and iu a few 
years reared that admirable monument of which it nay be said 
that it did for France, what tardy circimistaDces had done for its. 

■ On tbe 2Sd Seplemher 1793. 

t On the ad August 17M. 

X F-xlnit d*un Traits EkneiitaiTe de MineialoKle, publlalled'at ftnt in> 
pwti ID tbe Journal dea Mines, tAerwordi iu a. sepsnte 8vd volume, 1 T07. 

$ Tntiti de Minetslogie. 4 vuli. Sro,, uid a ^Rrto volume of ^tsm, Pwi^ 
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author, and that, after a^is of neglect, it suddenly elemted it to 
- the 6rst rank' ia this departmnit of natural history. This book 
in fact possesses, in the highest degree, two advantages which are 
very rarely found comlnned ; the first of which is, that it is found- 
ed upon an original discovery, entirely resulting .from the ge^ 
nius of the author ; the second, that this diseorery is Adlowed out 
in it, and applied wtUi incrediUe perseverance even to the varie- 
ties of minerals. Every thing is grand in the (^n, predse and 
rigoroui in the detuls ; it is completed like the doctrine its^ of 
whu^h it contains the exposition. - 

Mineralogy, that department of natural history which has (at 
ks object the least numerous and the least complicated j»oduc- 
tirais, is yet Uiat which is the least adapted to a regular dassifi- 
cUioDi 

The first observers distributed and named minerals in a vague 
manner, according to their external apfiearances, and their us^. 
It was only towards the middle of the eighteenth century that 
k was attempted to subject them to those methods which had 
been of GO much service to geology and botany. It was ima- 
gined diat genera and species could be established amcmg them 
as among oi^anized beings ; and it was forgotten that there was 
wanting in mineralogy the principle which gave rise to the idea 
of spedes, namely that of generation, and that even the idea of 
iodividaality, such as it is conceived in the organic departmmts, 
that is to say, the unity of action of different organs assisting in 
the maintenance of the same Hfe, could scarcely be admitted. -. 
It is not by matter that the identity of species is manifested 
in plants and animals, it is by form, as the very name spe<^es 
.presupposes. >Th«« are not perhaps two men, two . oaks, 
or two rose-bushes, that have the component substances of th^ 
bodies in the same proporljon, aaA even .these substances are 
. continually changing; they drculate in that abstract and figured 
space which is named the form of. the b^ng, rather than reade 
in it. In a few, years, there will not remain an atmn of what 
composes our bodies at.the preset day. J'orm alone is peraiEU 
Hitj form alone \a perpetuated by b^ng mnlUidied, Transmit- 
ted by the mysterious operation of genenvUon to endless, series 
of individuals, it will successively draw into itpelf num^rljess 
molecules of different Eubstances, but all transitory. 

JAKUABY — MARCH, 1839. Q 



. In nunenJs, OM the eontnty, where oa spfnreet fnatiiHi Ufce» 
plaoe ; where the noleculcs, odoc placed, renaia is their pUee 
iRttil a Tioloit OKMe ■ cpg atea them from each others where 
auUer, in a wjonl, Is persistant, it waukl seera at first oght that 
it ie ctf it ; or, in other words, of tha diemical compcHitiai, that 
the caseaee of (he bong mast consiat. But, cm furlha t^iee- 
tion, we came to understaad, that, if the Matteca tbemaEJves are 
Affiinat, they c^ onl? be so through the &rm ci thek moltt- 
culea. It is furtbo' ooBorived, that tbeaa paitieul«r foROS of 
the molecules, and of the differemt eombinitioM whidi.tbej 
fdna, must nceassarily result from detcnninale total foms. It 
is even foond, thiU, if there be any tfamg in miaemlogy that can 
repmsent the in^vidual, it is these total forms, when they pre- 
sent a regular whole, a crystal, in sbcMl ; ance at least, at the 
nccMnt when this crystal is fiHined, aii the molecules which 
constitute it miut have contributed to a comraon moremeBt, 
and grouped tbemselves according to a law which was impressed 
upoa them by all. Now, nothing {vores that, in this OMntiion 
movement, there could have been involved raoleoules of anotb«' 
nature whkdi oeraured act^dentaliy within the same sphere of ac- 
tion ; or that elements or atoms idoitical in their nature, at the 
moment wbMi they omtracted their first unica, could have 
gBouped thesBselves into dtffi9<ent crystalline molecules ; and that 
what the mind aonoeives as possible, experience makes known 
as real. It is therefore manifest, that, in these two oases, che- 
mical anelyns would only ^ve imperfect ideas of the minenl, 
and would not be hi accordance with its most ^qiMeqt pro- 

Sucb are, without doubt, the views, of which M. Haiiy dad 
not perhaps mder a very exact account to bimsdf, but i^udi 
in some d^ree guided Hs genius, or his sqientific mst»ct, aad 
wbaA induced him to ^ve the chief rank to gygtalliaatinn in 
aU his determinatioiu c^ mineral species. 

It may be said, that all the discoveries and nbaervatiuia 
made cf late yean, even those-irtiidi have been ooBoderedas 
ofajeeaonstotUsfuBdameDtalruk, are rather oonfirmatinM of it. 

What we hove just said, far exam^, of the erystaUimng 
power, and of die power viatAi it has of drawing fbidgn ratde- 
cules along with die essentlAl mcrfeoules, ii ao true, that it in. 
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volves Uk fanaer sometiineB in much gnirter qiiMitity, so that 
the came nioerak^od qwdest sucb w aponj iron, which ig :fuah 
daineBtally aothit^ but calcareous qur, w carboiuteof lime, may 
centain so much iron as to atnomt to a fourth or a third of He 
irei^t, and Ifaua becone to the mcialhiif^ist, in place of a nn- 
fde miona), a true ok : that muriatic spar, wbioh aleo k n^ 
thing but a caleaieous spar, nay eovek^ gndns of SBnifaloiie 
to sadt a d^ree as to oom«n aotlui^ else t wd all this without 
(be angles of its eiystals ^hniyigg a stcond. 

It i» preoady the same in our Iab>ralonM as in the great la> 
borstory of nature. M. Bcudaot, in maki^ a ndxtme of two 
sdta crystallize, baa seea one of the two «xiitiBU> the other to 
mingle with its crystals, in a mudi greater piopcMioa than 
would have occurred in it itwlC Whtthf^thebwoistociiAnGter^ 
ixe the mino^? hit the most abundant? Certwdyaot; fi»,tlw 
idmndanoe excepted, all the characters of the [«oduct a>e gtiat 
by the other. 

It is not leas certiia that the aame subatance at the same rot*- 
meet aanunes a very different form from what it commonty hat 
when it is formed into cryBtals^ in whi^ it i« indi^ualised, if 
we may be pemutted to employ this expretwm. AU the eftwtt 
(^ chemiiU have been unable to god any thoig essenUal in an*- 
gtmite, ezcqi^g the same carbonate of time of wIbi^ Oidcweott* 
qiar is also cnmpoefld ; for the smaU parti<m ef stnntbA wbigh 
b discoT^ed ia it can only be ceiisidtfed at aoadental, and fat 
arraguiiteciystaUizes IB the octahedral ionn, and calt«raoussf«r 
ID the rfaombcadal. And here, also, hum«i att is 4bl« to ioiHate 
nature, and even to make, when it pleases, what nature lar^ 
makes. Recent experiments performed by M.MitscberlM>apf)ear 
to |»Y]Te, that certain salts may be made to assume dilfemt tkt- 
mentmy cysttdline forms, aocoidii^ to the ciroamslaBeesin wbicfa 
they are made to crystalU». But in the nnall 6uliber of eaac* 
where nature has itself produced 9udidiSei«DoeB, tAonldirsda^ 
make a at^ qiecira of these difi^rent crystalHntiou P The* 
it woold also be necessary to make but eoe of idmott M the 
wano-blooded animals ; for they aae aa id<titical in Ae ehemad 
nature of their elements, as the two minerals which we have just 
nnned. An eagle and a dog have the sane fibrin in th»r muaeUat 
2 . 08 
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the mme gdatin in thar membranea, the same phosphate of (iiiie- 
in thar bones. Like calcareous spar and arragonite, 4b^ di^ 
only in the form which these substances have assumed at the mo- 
ment when they constituted individuals. 

I b^ to be understood as by no means intending to assert, 
dutt the chemical analysis of minerals should be neglected, nor 
yns it M. Haiiy's ofHiiitKi that it should. Their analysis is as 
necessary for acquning a knowledge of them as the determinatVHi 
tS Hbtas form, and is much more important with relation to diar 
uses. What M. Haiiy maintained was, that if is generally in- 
adequate to the determination of their species, because it has ncr 
snre means of diabnguishing the accidental from the essential sub- 
stances ; because it is not in a condition, with respect to cartaiir 
dasaes of stones, to affirm that it khows their elemetits, and be- 
cause it every d&y discovers elements which were previously con- 
oeaJed from it *. 

The late Werner, whom Europe has long con^dered as a nva!> 
and even as an adversary, of M. Haiiy, differed in realify from 
him, only in not-going so fiu- in the search of principles. Tbd 
lianlnesB^ the fracture, the texture to which he attached himself 
by preference, are in reality nothing but consequences of the 
fiwm of tiie molecules and of th^r arrangement, and the happy 
loe wMch that mineralo^st made of them for discovering and 
determining so many mineral species, might ahready have made 
all that the source of these, since mere derivaUons were so pro. 
Mc But this source it was reserved for M. Haiiy alone, not only 
to diBCOvn, but also to measure its force imd plenitude ; and it 
was for him only thid it was posnUe to carry or bring back to 
tbdr just value many results, which, in Werner's hands, re^ 
raained in some measure only half truths. ' 
■ There is scarcely, at the present day, a crystallizable min»al 
known <^ which M'. Hauy has not determined the nucleus and 
mdecnles, widi the measure of th^ angles and the proportion 
.of their sides ; and 'of which he has not referred todiesefirstele. 
ments all tlie secondary forms, by determinmg for each the va- 
rious deoements which produce it, and lixing their angles and 

■ Tableau compitratif dea remiltats de Is criatallographiJ, et de I'analyse chi- 
mique relaUvement i la clagriflcation des mlainux. 1 VoL Sro, Farii, 1809. 
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flioes by oakulati<». Xn tliis maniier, he at Imgth made of mine- 
rdogjt sci«)ce qtut« as fHedse and bb m^odical as astro- 
nomy. 

It may be aud, in a word, that M. Haiiy is to Werner and 
Biun^ Delisl^ what Newton wae to Kepler and O^temicus. 

Butwhatiseniirelypeculiar tohimsdf is, thatius work is not 
less remarkaUe tat its r^ulari^, and the method wUcb prevails 
' io it, dian for the aa^iaaX ideas aa which it rests. The puritj 
cf the style, the elegance vi the demonstratioDs, the care with 
which oU the &ctsare odlected aad discussed, would have made 
a clasfical work of it, had it contained nothing but the most or- 
dinary mineralogy. M. Haijy displays in it the able writer and 
thegoodgeoeaetriQan, asmuchas theleamedmineralt^L W« 
^ee all his first studies manifesbng thenudves in it, we recogniae 
in it ev^i his first amiiaemraits in phyncs. If he has. to ap{»«. 
ciate the electricity of bodies, their magnetism, their action upon 
li^t, we find him deviung ingenious and ample means, and 
small portable instruments. The natural philosopher constantly 
comes, in it, to the aid of the mineralo^st and crystallograjdier. 

There are ranks in the scaencee which are marked out as som 
as the titles to them are produced ; and such is that in which M. 
Haiiy indiaputftbly placed himself, the moment when he publish.- 
ed his work. 

On the death of Daub^ton, however, it was Dolomieu, and 
ik^ M. Hauy, who was named professor of mineralogy to the 
Museum of Natural History. But Dolomieu was arrested, ccm- 
tnuy to all the rules of the laws of nations, and was left to 
pine in the dungeons of Sidly. His d^th was generally ru- 
moured: the report was contradicted; and his miserable condition 
made known through a note written by himself, with a splinter 
of wood and the smoke of his lao^ and which the gold of ^ hu- 
mane Englishman induced the goaler to deliver. The^e lines 
q»ke in his favour as much as all his works, and one of those 
iriiose sfdidtations were wannest in his favour, was the rival 
whom he had most to dread ; it was M. Ha0y. 

It might have been thought that such testimonials, and ren- 
dered too by such men, would have sirfiLened Uolomieu's ene- 
mies ; but how many people in power, when eiictted by a mo- 
mentary pa&aon, no more inform themselves of the sentiments of 
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ihor contemporafieff, Aan Utiej fbresee the ind^rmtkin of poste> 
iHj. Dolomieu wab relesfled firom his snliterrMieaii abode oi^y 
in cotuequeflce of a treaty of peace ; and a premature death, the 
flniit of the treatmetit which he had receiTed, rendeted bat too 
soc/n to M. HaAy the office vKch he had so generousty i«- 
iMunced. Hft was appnRted to It on the 9tli December 1802. 

From this peiiod the miDCTalogical depaitment (^theestsUish- 
ment aammed a new Efe. Tfie ct^ect&ms inereased in a ToUf- 
fcM degree ; there n^gned hi it an order constantly in ccadbrmi- 
ty to the moat recent Aaeovenes, and nmtendogists visited It not 
only with the view of admiring otjeets so well arr»iged, bnl al< 
so to hear a professor ao el^;ant, so dear, and to a^eeAAs. His 
natural benevolence shewed Itself nnmeAtately lo dNwe wboliad 
the deefre of acquu^i^ knowledge. He admitted them to his 
house, opened np hig private collections to them, and refused 
ftem no explanation, ^e most hmnUe stndents were revived 
eqaaHy as the most learned personages, and as die most augnst ; 
toe he had pupfe of aU ranks. 

The univernty, at tlie time of its fbmtdation, thoi^t h 
woold boDonr itself by jAicing M. Haiiy's name on the list of (Mie 
of its fecuhJes. It did not expect lectures fi'mnhim, anditgave 
' bim at the same time an a^unct every way worthy of Inm, Bl. 
Brongniart, now member of this academy, and who succeeded 
him at the Museum of Natural BSstory. But M. HaUy was un- 
willing to bear a tjtlevrititout fulfiffii^ its dnues. Hemadedte 
pufnls of the Nonmd School i!ome to him, and, in pleasant and 
varied conversatioiis, made them acqumnted with all his secrets. 
He then resumed his cfA\egK life, amused himsdf with the young 
people, and eapeciaBy never sent them away without aa amjrfe 
coHatioQ. 

Tlins pasted Ins days: his reli^us duties, pr<^und n- 
searches unrennttin^y pursued, and continual acts of benevo- 
lence, especi^dly towards youth, eteu^ed them edtirefy. As 
tolerant as {hous, the opinions of o^ers never influenced htm in 
his conduct towards them ; as pious as faithful, Hte most subfime 
speculations could not withdraw him from any practice fncsctibed 
by the ritual ; nor did he attach to the things of this world a 
h^lber value than dtey would naturally present to the ^es oS a 
man penetrated with such sentiments. From the mtiire of hjff 

...... Coo'ilc 



reaearcbce^ tbe most bMutUiil gimt tt EaKpo pw3«4 onda ba 
^#; beeves wrote a particular trttturoBlliaii*} bHth«iNT« 
tamia than myibiagtiBet\am otytttia, A deg^ttoieor iem 
in MwW luitte of a Khor) of apw^ voiild of a Dertalotj hsve i»-. 
toasted bim mora iba^ all tW ti«aMiK& of botb Iv^ol, abd, 
OTM if he oould have bedn reproached ttilfa bfrvuig £oaaed tfiO. 
lively an itftaoLmflnt to any UttBgr it W»»to ha» ideaao» thi* Wf 
sutgecU He ecHKttotr&ted his suBd aitjnly tQWUda theok It 
was with impBtioxe thatbe law himaelf deSeeted &am tbwi by 
ol^t^cna ; bis r^ose vaediatjiibed, they weve tiia.taiAy thisg that 
anildmd'e hun give up lus Mdbiary wiJldnos Mndboievt^oei, 
and wfl must oovfeM that thqr sonrttintea |M«diiii:ed that effect, 
^ponbim. TbUdispo«ti<)Dperii^MpnTente<lliiia£tfni[iAyiii£[ 
wfficielit attefltioa to tho obecrvatiooa made with Wottastoa'tl 
BEj> gHpomet e r on tbe ai^laa rf nrita a nn u t tf r , m a g i w t i a n apar^ 
wd «ptnf inn. But who would not «ujiue a valetudiBsrian* 
loBg « stnu^^ to tbe worlds attacked at hia first sppemtmm ta 
tbe most u^juat and offence timntur ] who would not eXDttl* 
him, I say, for not having suffici^itly distinguiBbed from bia 
first and Ignorant antagaoiria) tiwse wbo^ afterwards enlighten- 
ed by bis own diaooTfsiea, appredated dilfemtly from buaeelf 
same facts of delml, or eren some pcindples wUfib be had to» 
niK^ gtneraiiied? 

Cerbunit is, that in tbe ntnaenta wba> bo paid this tribute ta ' 
hunum weakness, be was caily animatad by what be supposad 
the interest of science ; and that, if he TC^ed himself. It Was only 
with wiiat be tbou^^ would form an obstacle to the triiim{^ of 
truth. 

At tbe period when it was wished to gire senw aetiTity t* 
poUic instzuctiDn, the garemmcnt requested M. Hauy to drew 
Vp a tna^ m physios Sa the colleges. M. Hauy had mora 
than one title to this ccnumancHi, both in tbe ii^feniona manncc 
in wbi<A be had ^if^ed pbysioa to minovlogy* and in stver^ 
imereMing memcaiB on the electricity and double lie&Actioa itf 
nubfiialSf as wdl as m tbe d^ant expontion whdiii be bod gi¥en 
of ^^oub'b theory respecting electricity and magnetism, and 
in the success which be bad obtained in the coarse (tf fhysea 
■IMttdesCaracteresPliyalquMdesPierresPrWeuBeB. I Tot Svxi. PariB, 
Mi. 
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irfiicb he gave at the Normal School created in ITOSbytfae €<»• 
Tention, and which only lusted a few mcHiths. But these titles 
were not sufficient in his eyes; be doubt^ especially whether he 
wtt penaittcid to ^ve up, even for a short time, the Teseanhei to 
wfaidi it seemed to him Uiot Providenoe had directed lum ; »» 
would he engage in business unuL he had cansulted the Abb^ 
Eeaatf, the superior of Saint Sulpice. '* Do not hesitate," stud 
M. Emery to bint, ** yoa will be much to blame, if you kwe this 
opportunity, in treating of nature, to speak of its authoi^ . . .. and 
doDotfoi^et,^lieadded, " to put on the frontis^nece, your title 
of Camm of the Metropt^" M. Emery, who lus not been less 
oelc^irated for his abilities, thin for the purity of his aentimentSt 
knew that there is no profesiion which may not be hcoonred by 
the talents of those who exercise it ; and he remembeied that the 
period when Christianity made most oonquests, and at wdich 
its nmusters obtainedmoBt reelect, was that - in - which they 
carried ammig the converted nadons the Ught of letters, and in 
which they formed at once the most Eminent and the most en- 
li^tened orda-. 

If this treatise on phyncs did not add mudi to M. Haiiy's 
scientific r^utation, it did not injure his literary character. It 
was distinguisbed. by the same deamess and purity of style as 
bis Mineralogy, and wOb stiU more interesting than that woA, 
It is one of the hodts best adapted to inspire in youth a taste 
lor tiie natural sciences, and it may be read with pleasure l^ aU 
ages. It has passed tbrou^ three editiiMis. 

The authM" was keeilly and repeatedly pressed to make Jknowof 
what he wished might be done for him. He merely asked Uut 
he might be put in a condition to .-bring his family near him, 
that they might take care of him in bis <^ age and infinntdes; 
and his desu:e was instantly, gratified, by giring the bud)and of 
his niece a small sitiiatioa in the finances. 

Who would have imaged that a recompmae lo w^merit- 
ed dwtild have disaj^ieaied at the first reform, and that Mt 
Hoiiy's friends could obtun no other, answer, to thnr sohcita* 
lions, than that there is no connectum' between the taxes "and 
erystallt^praf^y. . ' 

Newton was also recompensed by a atuation in, the finance 
and a much more important one, for the glory which his getwu 
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had conferred upon bis country ; but he retaiaed it under three 
kings and' ten ministers. Why should the men who commonly 
Sat so riiort a time diqxise the lot of others, sometimes foTj;et 
Aat sudi acta on tbar part will remain in history much mom 
sncly than any of the ephemeral detiuls of their adminiBtn^ 
tion? 

TUs waa not the only triid whidi M. Hauy had to undei^. 
Not long after, the laws of liaaBce made bim lose a pmraoR 
when he was no longe- capable of active exertion; and his bro- 
duT, who had been taken to Ruseia to extend the knowledge of 
the nens of inetruotii^ the blind, returned without reelidi^ 
any (^ the promises that had been held out to turn, and with a 
conititutian so broken down that he feU entirely to the charge 
of his famify. 

In this mannn did M. Haiiy, towards the end (rf bis days^ 
see himself almost reduced to the extreme indigence which be 
bad already experienced. He would have required all his reli- 
gkMs reeignatum to support these reverses, had not his youi^ 
frietids taken care to conceal from him the embarrassmarts 
wlBcb his ' affairB occaracmed them. Thar attentions were in a 
manner doubled when he lost the means of manifesdng his gra. 
^ude. The love of his pufols, imd the esteem of all Eim^, 
tlt¥> omtributed without doubt to connole bim. Tlie ^i^ttn> 
ed mra of all ranks who arrind at Paris, hastened to pay. tbar 
respects to him ; and, almost on the eve of his death, have we 
seen the h^ of a great kingdcnn go repeatedly to convose at 
bis bednde, and express his esteem for him in the most affect- 
hig terms. But the most Bubstantial support which be found, 
arose from the thought, that, in the midst of bis gkxy and good 
fortune, he had not renounced nther the customs of lus collie, 
or those of his native village. He had never chained the hours 
of his meals, nor those of bis rinng and deejMng. Every day 
he took nearly the same exEmse, walked in the same [^aoes, and 
cm his walks be embraced all opportunities of exerdnng bis be- 
nevolence: be conducted strangers whom he saw embarrassed, 
gave than tickets vS admisrioo to his coIlectitHis ; and many per- 
sons experienced these good offices at bis hands, who never ima- 
gined of whom th^ received them. His old-fadiioned cioth- 
ing, hit sbnple tur, and his always excessively modest language, 
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were not of a nature to make Mm be knowo. When be went to 
reside for bopk time iA the eSaaW Unrn wbidi gave him lNrth> 
none of his old neighbours could have supposed, frcm his maiK 
oers, ihat be bad become a Conad^nble personage la Paria> 
One day, while walkiitg oU die Boulevard, be fdl ui with two 
<AA soldiers who were gcwng to fight ; he informed himself of the 
cause 0^ their quand, neooeiled than; and, to tewae hinuelf 
that they would not cart out i^un, went with tbeia ta seal >t)w 
peace, «a so(dien an wont, to the giiMhop. 

This great atn[Jioity ol suutnars w«)uld prolatdy bore pio^ 
iooged bb life, ootwUhstanding the eXtosme dfllicaqr oS hb 
he«lth, had not an aocident aoeelertisd bit end. A fall whkh 
be received in his room \xa\ie the neek <^ his ibigb-JloiH^ Mid 
an abscess that formed in the jcont rendered the djittften iodurftt 
ble. During the liHig paiiu by which his dealb waa pMcwkd, 
be did not cease to manifest that betwrcieitce, that (aoiu Bub- 
nnsntm to the deeieea of Providence, that ardour for scJetloet 
which cbaraoterized his lUe. His dme was divided hetveee 
prayo', die reviaal of the new editim of hit wock, and his intw- 
est for the future lot of the pufHls who bad aided bioi in eM>^ 
potdng it. 

U. Hmiy died on the Sd June 18e8» at tbe «ge of seventy. 
matt leaving to hi* foiHly the nn^ but mn^uflosM bnkag^ «r 
t^ predooa coUection of czystals of all vari^ie^ which the 
gifts of ahnoet all £unq>e iot twenty years had cartied to a d»> 
gree c^ perfeedon which is umavaUed. 

His suGGCssors were, in the Museum of Natural History, M> 
Bnmgpurt ; In the Faculty of Sdenees, M. Beudoat, aod in tbit 
Academy, M. Cecdier. These gentknen are thric of his p». . 
pils. In iaet, mA this will fom Htx last circumstance vbioh wa 
have to adduce in his praise, it would be difficult to find* an tba 
fwesentd^, )u £urgpe, a mineraki^st wwtbyof thenaue^wbo 
has vtA, became st^ if not dhootlyy at kaat thrat^ aa a 
study of hi» woriu and discorenes. 
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On the most effettive Employment of Steam-Powcr in general, 
and more particvlarly in Mercantile Navigalion, By Cap- 
tain M^EoNOCHifi^ B. N. (CcuBtBunicatcd hj the Author.) 

I HE prWailing objection to the use i^ steam in mercantile na- 
vigadoD is its inordinate expencc ; and yet, in every other de- 
putiBHit of art in wluch « great force is wanted, the subiliMi- 
Un ofmadaaerjrterntaiaai labour, and of « certain &r an an. 
eerfcuo movii^ power, has been productive of" ecdtiomy, not of 
expoice. This con^deradon, then, would seem to indicate, that 
there is some mistake in the usual mode of applying slcan to the 
puflBBes oi nav^^tii»y wt»di catuM this remariuiUs amnaly : 
and tf we osmider th6 laetter further, we «ha)), I ddsk, diaciv 
TM another discrepancy, which goes far to solve the difficulty. . 
In most other instances in whidi a great power is employed 
with a view to a giv^ affacA, the power is generated in aw 
dbmsAxr, and afipHed in Mother, witfaoat the difi«fvnt sets of 
af^Mratns require for the production and application Tnterfer- 
ing with, or cumbering each other. Inordinary navigatitm, in, 
paitiolarj this prevails, fot the sails in no degtse, and the niasts 
init a very liulc, tatvrfWb widi the stowoga sf the mael tlwy' 
propd. And in steam navigatnm ahme (or only hi conmon' 
with the first and rudest method of manume communicaUon,' 
that effected hy oars), the horses are, as it were, received into 
. the inade of dte carriage, at once destroying t^ capacity, and 
ezoFting their own power to disadvantage. Bodi Bsah^peSy 
thaa, ptnM rnie way, — both seem to me to oMiduct to gleam- 
towing, as the only modification of steam-navigation wMcti 
can be made generally avtulable for mercantile purposes ; and 
Ibe further development of the subject is the purpase «£ 
tUb ^papar. On a tarma ooeanoii I ooondcrfld it as qi{dfa»> 
Ue to the madstenanoe of ferries *. I shall now, I. Bb^n^' 
the sort of vessels which I lliink best fitted to be connected to- 
gieUiet, and thus employed for general purposes. II. De* 
Uii amoe of the advaMages which would seeni peculiar to tUs 
mode (^ RST^ation. And, III. Having tfnis got a distinct view 
■ Edin. New FhiL Jours. Jul; 18S8. 
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at cHKe irf the means ooDtenifdated as applicable to the occa- 
sion, and of the inducements to employ them, I shall reriew 
the difficulties in the way, and what appear to me to be th6 best 
methods of obviating them ; in other words, give a brief theo- 
nlkal sketch i^ what may be called the Tactics of Steun.tov- 
ing. 

I. As a general jttinciple, 1^ steun-boat should not be large ; on the eon. 
trary, it should, in ereiy case, be a8 tnutll a« possible, coniiBtently with per- 
fect lightness and buoTBDcj under the wel^t of her natiiiaery. It it not 
■bmlute, but dlaponUc^ power ttat b wanted in hert tmd K ia ewf bi gok- 
oeiTe, that a (mall actual power in a amall boat maj have evm more <£ this 
than a great power In a kq^e boat,— just aa a light cutter, ntanned with dx 
men, ttaj pull fiister to windward ag^st a hend eea, than a beav;^ launcli or 
barge with rixteen. But there are oUier principles also to be attended to, 
some of them ot Ok more importance (as appears to me), tecanse, sltlioiif^ 
^{dlcable, in a degree, to all ateam-boats, they arediar^^ided in tile oM- 
nary. construct ion of then ; and have, I think, I>een overlocdced ftom not at- 
tending to the rationale en which the ibrmE of sailing and rowing vessels have 
been, almost intuitivelj, modelled, and to the entlrdj dlSbrent drcumstancea 
under wliich steam is applied as a propelling power. 

SaiUnK veos^ muat have a good hoM of the watM to support them against 
thdrnils; tbey ar^ tberefbre, built sharp, and, as it is called, '^ Itmg J^ged," 
to acquire tJiis. Thetr masts also are weak, compared to the power of wind 
to which they are occaaionallj exposed; and they are, accordingly, balanced 
<n a central &ne, the keel, and the hulls of the vessels are rounded off on 
both ddesfinm It, to bdUtate their heeling-t^ Btmag blast, and Unuin^ 
oesailw the support as it is required. And the amount of impeUii^ fbrce, 
both in suling and rowing vessels, depends greatly on their length ; and this 
dimat^Mi, accordingly. Is of first importance to them, and in Admiral 

Cbspnun's expresdon for estimating their velocity (i/ ■ hj )' '^ " the 

principal quantity ; as in all vessels which carry goods, passengers, or a nume- 
rous crew, it is also that wliich furhishea the most accommodation. But 
steam-boats require very little hold of the water. So fax fi'om its ever beii^ 
expedient that they should heel to the wind, the easy and effective working of 
their machinery essentially depends on their remaining always as much as pos- 
aible upright. Whatever the power embarked in them, the impulse is confined 
to one Bpot; at least sU attempts yet made to have even two seta of peddle- 
wbeela along the kngth have fiuled, fivm the additional, and yet uncertain, 
velocity which the water acquires after passing the foremost wbeeL &11A 
tug-boats, beudes that they want chiefiy strength of longitudinal fibre (If the 
expresuon may be allowed), which is in a considerable d^ree incompatiUe 
wl^ iuordinste length, scarcely require any accommodation unless Ibr their 
en^ne t and if thc^ can gain buoyancy without great tength, are th^eto^ in 
eveiy respect, better and handier without it 
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FuTttteri tome laqidriea hare been btd; made in Awwriw iats tbe pram 
^^nufmWMM fbrit«wi.baam and tbe rendu Mem to bare bemveryinte- . 
resting, although aa^et we are onlj acquainted with two of them. The great- 
est velodtj, rourteen milee an hour, waa acquired hj a boat " modelled neart^ 
like the bowl of a fpoon, irith a my raking cutwater lUng up in a imifbmt 
onre, and' all the cnrveB upon the bottom regular, and wfttoat ahmpt 
angles" But ** other forma had anperlov propertiea at lower vdodtleai'* 
in oth^: wordi, the piow of leaat reflistance at a high Telodty, was not tliat 
of least leostance at a low one. It were exceedingly to be wished that theae 
inquiriea were takei up In this country on a cMudderabk scale i and pe«i- 
haps tte greatest emtributlon whidi could be made to >team.iiaTlgatio(i, 
wouU be the ke^ng them in view at one of Uie goremzaent dot^yaidi^ 
lAere ernxj variety of fivm and drcumttance could be in a ahort time com- 
imtnijfJ la the mean time, howerer, it may be here obarared, tiiBt it ia not 
the prow q/* fautf twbtbnM at a %&, but at a Aw velocity, that ia wanted for 
steam-towlng ; and that, in tU profaaluUty, it will be fbund that the mM ^ 
' Imt HtflaommmU, wliaterer almost its bm, ,l« tiiat requtacd. It is a light 
wcj^t and draught of water, and a moderate pace, which are to ^re a large 
dispoaable power; and it may be remarked, that they will give great saiety 
and economy loo, both in like manner flrst.rate properties in a mercantile 
eemmunkatkn) ) and whkh is also just In the natural order of things, for one 
good result is genoally accompanied by many more. 

'With these rlews, tiien, as guides, I would propose that steam-tt^ should 
be ahml,' in pioportii»i brood, and periectly flat vessels (or if it should be coD- 
ndered indispennble, for the Mkb of strength, that th^ bottoms should arch 
scHBewtmt, it should be u Uttle sis posdble). They should curve up at each 
extremity with a very raking shovel nose, fitted not so much to cut the wa- 
tw, as to ^ttde eadly ovct it,-^witfa their mdea lUng upr^t from a ahaip 
estner,— terminating aharp fee and afV-Jl^tly Hmbeied, to obtain buoy. 
ancy, but strengthened by b^ng, as it were, hotted in along the whole l«igth t 
and eUnclier-plaiAing would have these advantages, beaidea some otlwrs to 
be afterwards mentioned, )t might be nude above a half lighter with the nme 
StrengtJi, and would not require caulking, su qieration whldi in carvd^nllt 
steam-boats must be very frequently renewed, the heat and motion woiUng 
out the pitch and oaknm. The junction of the bottom and sides should be 
well secured, but as li^tly as possible ; wherever practiisble, on account of 
die machinery, low water-ti^t partttiDns should be introduced, rising per- 
h^ a Ibot above the line of flotaticm, whkh would confine any water wUdi 
migfat Sow in irom an occasional leak within one small chamber; and along 
with these, a few light beams might be also laid, to support, farther with t^ 
deck-beams, the top-rides gainst external p^ssure. One long beam, uninter. 
rapted by lutchwaya, or, tf they must occur, widt its place supplied by veiy 
strong coamings, ahould in like manner extend between the stem and stem, 
or rather, as it may be said, between the two sterns ; far a very particular ob> 
jecC would be, that a vessel of this description should go both ways indlfle- 
rently. And outride, along the flat floor, two strong bilge-pieces, or rather 
half keels, should be securely fixed, partly to strengthen the frame length- 
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wbe, parttj to nq^ort it ^ateat tlie lift cf tk« e^lnB, Init eU«fly ^ btoKwe 
UMHtabUUyi aadRtaoprevent lae-w^ywitencniNtoiiabrseMaf wind. Tfa^j 
■bould, I IhLalii be pbcad Rbont Ivtbtbirdi out fton the bedi t^ruds tlie 

Buidi B bwt a* tUs, wfantovet otb«F 4*Mliti» it ™i^ want or bare, vovU 
ba at leut cKtrBwdinuilj buojuit, and vi^t be takm gnat ItbmiEa «Uh, 
botb aa leUtea Ur ik» cirounutanoea in whicii it ia plwwd, and the «df^ e^ 
' b«fc«dinlt. ItaiaacbiBttTydi«uId(lUniili<Hitl)e«hola}coiidBtaftwoei^li>M, 
anaafed id UuX QiM only.on an enifargwKy, could worfc the padJeaj altbongb 
it is warthfof reuark, tbat tlu« aecuritr a^wut accideat would bepurcbawd 
by DtbMT cmMidcnbie lacrlfittB. Two m^naa ate b«K■k^ and aum e^wo- 
dvaitfaanoMof tMiU(iil«d|HnME, and u« ftotbiag likr la fowfid, becatwe 
the fiaea af tad aiaidy oancuia with Uie a aaMii t wi of tte athar, faiMiriag, 
■btit not very ntateriaUy adding to ita eSecb StUI, aa a neimty agaiiwt 
aoddent, two eiigis«« aeaa, at Issat bi i»»^ag tuff, dcairaUe*. Tht; 
pieaiure may be tUber faigb ot low] bat whatever it la, theva il^Mild boat 
laait a great THarre of pnasire ogaiiuit eaicaBandtai and mfld e ia tri y htfi 
preaauratiuedaxpaiinTely,!* the meat ec w nomlcal, and hu the^mteat mage 
at ita comnuiuU Whaterer almoat the poWi it ia deniable that the atcan 
afaould ratber he duppUed by ieveial imall boUera than by one ta twa laiga, 
be«au*e bbuU boUen can be »ade relaUTely tUongftr than Urge t whue 
there are tbua several, acarcel; any aoddent could altofpthw diuhte (he ma- 
ohinary i ud tbare 1b toiae eoonomy m ataaU boilwap— in fimHmUe dmim- 
ttancceitbejnaed not all be used tegetho'r— the graatert available quantity td 
heat, Bccarding (o Kr Dallmi, ia derivBlde Scom a fir* not exceeding &>uteea 
incbea d«pth,— «nd the ihaDgwtr the w«t« aborc the fire, the uoi* laadUy 
doea the beat pauatrale, aiid drive it off Into «tea^ Vta the pvpiae of go- 
ing both waya indifferently, the paddie-wba^ and asle abeuld bs plaaed ix- 
.aetly In the middle^ Mween atemand atemi «id ths nore o^Mdly the Mat 
of the Bttddnvy la dirtribided aloog the floor, leavfaig the extienitiaa l^t, 
the eMter the veNel inlt be. FaiLap>oiie^thegraale«tde&etattftbe(Rdi> 
DaiT rteaaukiata in & tea-way i^tto the vhok ia huddled up In the leart 
powiMe ipaae. and geaaitfy fei fgnwMd,fci (he wte ef eotow — da t taB. 

ItwUlnotbeneteiMry toeBtertet»tita«)uaed«tail«ith.K9M* to the 
-veaael to be towed t fix'thetnithia.that.althtugfabettar could ewUy be de- 
nted) aad, if the ayitera ^HWgeound, trill certMUlybe rai^yad, the bdl 
of any ordlaary bxmH serduuit veaael would do to begLa wlth> Hw mpe 
,iBu4 be legukted by the power<tfbeTt)ig>~-butitla my iMpoABatl»ab- 
ieire. that it ii oettaln It nuiy be what may appear at Snt ri^ jerj kiga, 

• Itliub«nn«Eiitedtoinc,tliic» Ihe shove wa willtw. Oat tuo tngliM muH to anlmktd. 
-and omi •cfrnMr. « obIt mgedwr oi paitlniter « 
fUmI tbof omit tofflBKI »titon I m t Un i l lew «f 
oUmUim lo dkk pkn, Ik. t " ' 
•i^m atud In the usiil wi 
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whWhrdy to tfwt jtmer. WUlKwt lUMta, sad tomd^ •» 1 tUak It ought 
to tw^ daw up in the Mngoth wikc, tad uodcs the lee ef Um Gu||[, •««« 
wdar tte WMl imfhrounblB circUBaUBCBt a TeMel of thia <tMfTytwn 
will tMT Bght. In ABorioa it >m on ooe aemdMi Mcwtslned, th^ t« 
glT« • TWRl « MctiiB nteitj, aia.4lrird wtif of the pow«r ia reqaind 
If llMt pmKv k appHad from wtthont, to akt la matwaiy if It k «&■ 
bartad tn the vaaKl h«ael£ 11 the montk of the Tjne, wlw» 8W«b> 
towiof; pwwili to a ipaat ntaat, tfaam^Mati dnn to thnejMae powen 
take cfauB* «f MUan la UgU «aatfa», and torn than mk U wa am 
mdda'bart wUate hl^eat airerage power ctiqibT^ k abaut lhirt9.«ix 
boiaais andthfatalna tiwaa oat agatauC nqr waatfav, with thriz maMa and 
yvdi up) B«d beavU; laden, ^td eMay aMBan wko hu had ocaaatan to eand 
fak beata ahaad to taiw In • uIb, mutt h«*« baan a»ta*kbed at the affad; he 
thua produced, If he ever eotuUerad the nnlhTounhle Hue a£ tiuHoa, ge- 
nen^ Adb tiie bow^irit end and cmaequ^tlj darktiiig giettlj ftoaa the 
hmlagBtBl,— Oe pett:r knw, a few boaU' Mfa, «niiplo7«d,-Ui>d the ccrtata 
mdWjoftheaauepoMr, faadheHaaditenbawd. Then can be no doubt, 
tbep, that a TeT7 Doall power, iriativt^, will hei« prodnoe a great effect*, 
pasUcnlaifyifotbadrenriutaiioeaarekept&nHiiabletoe. The veaael towed 
abouU alao be fiat, aad itutttoualy MWdcUad to tow llf^t.i i in paiticukr per> 
iH^i, lighUy limtored, irtth her extivme breadth well tbrwaid, tapering off t«> 
wank Uw item in a atraigfat line, and aUttaig at leaaC on an erett keel, w re- 
tber ft little bj the bead,— thk bring the lit of a nuat with -its iarge «t^ 
fteeuMwt, in iMA wajr It ia fituitd to low lif^teat. That the gFe«teat capa- 
dtjntj be joined to Um amalleet Bine, her bold thould be kepi entiraly dear 
tor carpi, the oew and pavengerB being scMnnModated on dad i and on the 
poop and fiirecaatfe thuB ereeted, and flirther-aui^Nnrted bj ■ narrow pUtfbriD 
between them, the requldte apan and rigging to enable jury^oaita to be 
atepped, and a Httle sail made on ocGaalona, mi^t be atowed awaj. Two e& 
tn baif keda, the miaa as cm liw tii^, will at once give Iier itabliitr en thaae 
occaaima, keep ber to windward, and fferent rolling t like the w a d luiiaelC 
tber should taper off tewardi the stem, and, If cenatiueted to abde up and 
down, Bocndlng to (drcunutancaa, on Aitminl Sohadc'a plan, then w«w)d 
be an adrantag^a. The mode of cennecti^ the two Tiawli will be beat de- 
tailed labaequenttynndertheheadof Tictice. In the mnan tiiaa. mippnaing 
an diflladliea of that kind can be orercome, prwrided than ia ^fflnt^ni^ sh^- 
tive to induce ua ta make the atteaqit, kt ua now bquira whst k then the 
raotfre, and In nhtA extent thk would aaam to be aa impmaemeot on the 
Mu r en t means, etpetHBj of meRantilM coMmuaioatkHk 



" IhiflB tinui the power wju Ttquind l£ embukfld on board of ha, to wlul 
snploTod m tfion tncktaig her." But ttui gmml qpetUDM wxilil bt, Han 
lid, lot, or hiaaHd,«hmthsUCTli(fiimlaAo*a*Br Dt^H 
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II. I. Whezever great speed is required, this plan doet sot Mam sdnntM- 
i;eciut ] because it is inqMsdble to concelva that, under toy dicutDotaiicea, * 
■team.bnat abould be able lo tow uotbei yeea^oT equal OT.'Mi)Kiior aiee to 
bmet^ aa &at ai die could go, were ahe altogetiief unincumbered. It ii fu- 
tibuiarly to tie obaerred, faowerer, that great speed is in ereiy case ineomfj*. 
tible with minute eeontHnT-, and is thev^bre iwrei a firtt otjsct In mercantile 
, ■communication. The most efibctire pace of a. horse is about flve. nUka aa 
hour, and witUn tills accordinglj .(coutiderBbl; within it .if ItMvil; b^M)} 
carta and wa^^ne are AltAy limited. Merchant veaKla are not in guaeral 
constructed with ereai the r^jard to speed which is requisite fbr^sa&t^. And 
In staam navlgatiDii, the ezpence at which aloae speedcan be purchased ia 
very striking indeed, it having been fbund that) if a power of twenty horasa 
Bires four miles an hour, it will jequire aae of ei^bty boraes to double thia 
rate, of a hundred and ei^t; to treble it, and scafo^y sny [wver whauve* 
will materially exceed this limit. Under no circjimatances, titer^&ite, and by 
no means, is it {OMbable that a verj' quick transit of hcavj goodi can be ^Ton, 
conatstently with the economy which, at the presmt moment especiallj, seems 
indispensable in mercantile transactionfr 

2. A very good aTersge speed, howevra, lour, hvB, or ^ knots an hour, 
&r eiample, as maj be found on trial to give the moat beneficial effect, may 
cert^nly be commanded in this way t and, to this, the peculiar build pro- 
posed to be glren to the vess^ employed,, will in no amaU decree contribute. 
The form is not the hett for extreme speed,, the result of the experiments al- 
ready alluded to in America ^v£ug another shape for that purpqae ; but that* 
,at a moderate pace, wltich shall give the wata impinged on time to diiqwrae, 
mere form ia comparatively unimportant, and weight and draught of water aie 
almost the sole considerationB, many facts lead us strongly to infor. A square 
plank is more easily Impelled lying flat on the water, than when made to 
swim edge-wise. The least impulse in the world will move a skimming dish. 
And lig^t men;hant vessels all sul nearly alike, and all modeiat^y well, right 
beffve the wind ; and steam-power is always a &ir wind. 

8. A good moderate pace being then certain, it is next to be observed, that it 
will not be much afibcled, upon thia plan, by adverse circumstances; and that 
ItKomparably greater punctuality will be th^s attained in the tranamiBslon f£ 
igoods, than is at present posKSsed. The power here pn^osed to be employed 
la vaiiabU, according to drcumstances. As just remarked, it is always &ir ; 
the TMsels in which It is embarked are peculwily buoyant ; tlje uniform distii. 
bntiMiof tbedeadwei^t on board of them will make than easy in a sea; and 
the craft aat«m, bemg without masta, or hmg lever of any kind, by which 
wind can be held, and being close up under the lee of their tugs, and in tbelr 
smooth wake, the task of towing them can never be excestive. At all events, . 
the uncotainty which may thus still remain, can be as nothing compared to 
that under which goods are dipped In ordinary traden ; and in a credit trade 
particularly, punctuality in the delivery of consignments on the&ith of which 
tolls are immediately drawn, must be a first consideiation. 

4. There would also be great safety in this mode of transit, compared with 
what is afibrded by merchant vessels of the usual construction, the smaller 
classes of which, indeed, are in this country, from a vuiety of causey the 
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most unsafe vessels, peihaps in the world, for the Sdrlt^ required from them, 
as witoesa the whokwle lots of them expoienced eretj winter. And itetun- 
iMMts, mtaam built, are aha eminenttj unnfo, not the slightest prorldoa be- 
ing uMde in tbon ■gainst UlttinevitiblecunteqHcncesofanyconsideraUekttl. 
AskcM pn^OMd, however, tnrcel; U17 acddent could poniUf cany them 
dowB> With two eDginea, and a number of bcdlen, their nadunery cooU 
' Iiard^ ercr be entinl; sti^^ed ( and if it were by rare acd^iBt, both veweb 
cmdd make a Uttle sail, or andiar, accMrdiiig to dreiunstances^ If the wind, 
durl^ a •ffijtgti, caaia to bkw on a ac^^diouring shore, ■ sUgbt devtatiw 
fl-om the direct course would noon gsin an nffing. If a beavj sea got up, the 
head could be laid, for a few hows, in any way that suited best. The li^t 
diau^t oi both vetaels would; as it were, blot gnt of the chart a variety of 
dai^ns, whkb are oriy formidable wliere mudi water Is drawn. This, tc^». 
tber with the complete command of manteuvre, would msfce even the moat 
intricate posMges easy. At the vwy w<«st, good ground tadle would hold 
veaseb of this dewHption for ever; or they would come to tluir jury masts, 
wiUi tiieir course and resooices entire, neither wreck to cut away, nut other 
eoaSintia to contend wiUk And to crown all, more care would probably be 
taken In aelecting maaters for these valuable tugs, on whom the navigation 
would atUiely devolve, thui Is notoriously taken in tnding vessels, or than 
can be atbrded by the profits yidded by the smaller classes of them. Were 
the whole ^sCem indeed methodiBed, as I think It may and will yet b^ and 
tvf/i belonged to one set of proprietors, and the vesaels which they towed to 
another, and the former were iiired as required, and gradually came to ply 
chiefly to ccrtaiil ports, and alo^ certain coasts, this last consideration 
wiuU, I think, be even psramount in recommending the plan : Foi the mas- 
tos of these tugs would just be first rate pilots, wliose individual property, 
-^■"■■^'^1 and bread, would al) be d^endent on their intelligence and atten- 
tion. 

6. There is another advantage attending the light draught of water here 
contemplated for movhant vessels (and which could scarcely ever exceed four 
or five fbet}, which is of extrnne importance. It would open up to the pur- 
poses of commerce many harbours which are now Aut ; and in others, , be a 
virtual carrying out of deep water piers, where the actually doing so, under 
existii^ circumstances, is impoaalble. It would also extend tiK benefit of 
junction canali, which are all fully shallow, to a much greater number t^ves- 
sds than now de^ve any benefit from Ihem ; snd at the same time encou- 
rage similar works .where the requisite supply of water for deep cuts cannot 
be procured, but where shallow trenches might thus be equally nsefUL And 
there is one point of view in which this anUdpetion would seem peculiarly 
interesting. Local improvements, whatever their extent, are necessarily 
of a temporary nature, and must be upheld at s, constant, and in time growing 
expence, or be at some period agun lost. But an impravement in the build 
of vessels generally, as here contemplated, would be a permanent, acquisition, 
— of the more importance, that, in tact, the opening up a sea-port, where before 
there was none, can scarcely be too highly appreciated as a benefit to those 
concerned. I^ is a moral as well as a pecuniary gain ; and stimulates the 
enei^iea of the whole adjoining district, eolaigtng the scope of industry of its 
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inhabittintg, eserti«ing thtir faeultiea, and opening uji pros|)ect« to them Which 
at once give them eamestnesa and steadiness nf induBtrlnos applicstita]. 

e. The expence of building and fitting out a tnerchaiittean, to be tkiM 
towed from port to poit, would be great]; less tbui wbra she has to be fltMd ' 
with masts and sbUb, and Htrengtbenedto ni^rart their wei^ and eouAet 
with a heavy sea. And her capacity would be greater, because her hrtd 
would be dear fbre uid aft; Instead ofhtoDg; as now, interrupted bj cabink 
and other accommodation, merelj for the crew. She would thus at imee cast 
less, and carry more ; and even if the eXpence of actuaUy moyingf her w«e 
to he grater, she could better pay it. 

7. But the exp^ceofmoTing her would be le«sitI»o, at least, on- an average' 
of voyages, for there Would be no loM of time arinng tivm rontrarr wiod^ antf 
even -a snail's pace wouM produce a quidcer retuW- Aod this wiH be bttt 
proved by exfaiUtJng die expences Incurred undef existfaig circiinittMidea, 
as they may be gathered from the current heights chained by i^ng VtaiA, 
wUch at the same tim6 are said to be at present umicnaDy low. ftnai 
Lmth to London, the average freight' I find to be 93s. per ton; t» Newdudle, 
It Is SOs. ; to Liverpool, &um 36s. tn SOk. acConllng to the adnHantraaieat t£ 
tbe article emlnrked; tu Dundee, 16s. ; to Banff, 14*. ) tpgal ibur g h ; bob: 
aSs. to 30ft.; te Peterhead, 18»; t« Pwth, 16a.: toAberdeein IfliL-^tbe 
whaV Bveragli^ (at least on these di'o«t' vo^RgM) abtrfe 0*. pet tDn.'or ii. 4fc 
per 100 tons, for ev^y 100 milea of distaBM' made: good t-4t run. iMiit,-9t 
the easy rate of four miles an hour, a steam.ti^ would aconn^ri) la a daj , 
at an expence not exceeding from loft to X..10ev«n TioWt'ind' which wi&Mh' 
tainly be greatly less, when economy Aall' come' to beniiautelj' Btudl^ih' 
the produdion and application of steam 'to nailtltal puTpo«e«yi^4A biker 
word^ when steam.boats shall become really useful in trade. ' As yet^ they 
may be said to have been rather the-toys of the rich," than the braad-wfrnMii 
of the poor man ; — or, when this has not been the case, tbe locality has been 
some great coal district, where a saving of fuel has been no otfje^ VdocKy 
of movement, and splendour of decoration, have been the chief ot^je^ stu- 
died in them; and there is Httle doubt that this want ofni^ dlrectin In 
the inindi of their imprnvers, has coBtiibuted greatly to limit tbdr nnidoy- 

8. An important step, howeva:, towards a diaiige in Hitii'i iliiiiniilawiii. 
would be gained by the mere entering on this tt^ plan,, keeping in view, mt 
the same time, the whole details here connected with it Steem-bi»tswoii)dbe 
thus smaller, — a smaller scantling of timber, even In proporUbn, would be nw-' 
quired for them, — all temptation to indulge in useless finery would be takaa 
away, — they would thus be more cheaply iuill ; and, ev^ thou[^ iiait 
wear and tear continued the same, it would be inore eaioly suppolled, fsKj 
when the investment is smaller, it is sooner made up, and can be mere cUi!^ 
renewed. But small boats lightly tilnbered and clincher planked, weotd 
be ibiind,'! am persuaded, to have another advuitage' bvei? thd^ Of' the {irc- 
sent la^e and heavy carvel coastructioiJr^theywoiild'suSer'leM'frtrailiUM 
and repair, and thus probably W lo^gu' also. The hedt of the fil« IntfdA 
of a ri^am-boat, dries up the natural Juicefi of the wood,"whlc4i ^even thWlMmb 
cat seasoning wUl not altctgether ezpeL Tbe wdtet' ^peiiebitM, and nqipttN 
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tUii'pUtit: tbe Mtiie wood tbertn in' t]M ftme, UKmoKitMabMifite) 
babig^ tbnBVatenlagged, ted tb« nnra th^ vwari iiinka bslen iU •rigfikl 
ibtuigftt'nne,.-^tUe Urge rfteia^ the more she will lAuur iii'conBei^acaikb, 
mft tile more ^towiH rxA^—aBtraiabcr tff iiid piJ tuhlnrfn aad if of a on. 
■trwdMrttoM^iiiTedinlkb^ (Uwt-is toa»7,iftkrv«l'lfuUt)ii s^eiy'tufe-tUKt 
optnttton is rawwedif-iUd- it mu*t be rcr^ frefiuaMyi-atfie iTiMri>i}|'brr 
(CMak'becakMv' Mul tfai nom^uMrfU Oepend fbr hcr'sdMy on a little |dkiSi 
tBd-oBkoH,' M: vUdvat (he Bine tine,' tbe-flte asd DtotinniW ImtaeAcMjr 
tfli^act; late-iBSHrtdiUul'tim^RgBtBfM^rdUivlion'of SteatMmririla 
. onlyiCirdTe Tcwi't anditbare tolittiedMllt ttwbnra^'of UdsiUpid cotaimf. 
tiMfirfawUg^-tetiieuiNhiewe^M-vf wood'cmpli^adnin'flmn.' Aifdvifllie 
rmtfiiil 1 1 mill be'duB^ed' ilbogeUiaFj and ImtrstibaUtutcU (of wUobUiere 
■iei'pBitepH,-BBAelHipeB*}y:tlMim^a*«lllHAwDuId"be'T£i7-geeafc' Birtfat 
AereMBt'.'nBaBw-«o«t>i;difidR''biiilli,'vMiU MnmegaiaL And;^ifth«r 
inR»fllted,iMiMrerj'iriUi'<a<li^intidelffiihg; a feiT-incbea^&toir t)i»%id^ 
vUdiwoald'^thtt'tedDatf-a bedy~ef aic *• a certain extfent sUgilaArtUa 

wtaid opotatau ■ pdl^nv ai liiiiliig. a DMi^oodactoe; Aatf bal»«f 

ttciioa*tinetMfc*ei»prBpoaB d -*a l J*be-'partiBiilMiy-™<t«d t» rotnVie Iblis 

>.•• B>eaa>ib<M*weLfld fliM-alaB-ba a gwalyAiw* conhM'tftU -prepBrty UitB 
aam, a«n,'if' tbe^lfttlln pajteg attth*pirtfculaTMTTira#»i«kielt'tiie^aK 
feuU^-tkeT-bMameftdtad' aMtH^toe- Itmg; ortM veA,'t^ laig«(rroF<tM> 
■bm}^ or^awt^tiMnuifcwata^-fer aiijr-oAer'-pi»paa»at''lfae'moniMA'io 
the marketyend ^us-lnsBpaUe of bring'<£B|)imd'Df'*MIIout BgFesO■acDfiee■ 
Afl thiisfropMed-tobeeoBstTuctedUey vauldallbe-atrong', partiy frem tbe 
peculiar ammgcnieBVof tbe'inat«riab wUch ia feruuEaUe to'BbcB^, paftl^ 
intr^ bettlttao tinj i*t>uld-fae'riiorter, great length in d 'vtSKte, but e>pe- 
cia%-m. stlum-iMUi ooeadoniiig weaknen. The? mftUd Utewiae all dXw 
little a«ater^BearlJrdikB,.aii<«U be fitted^' accerdii^td'(lieiBaaaai««f th^b 
<li»fCMbhbrpotr«i^&r«t«T7-poi^^"Bi'io^ A«d''tbc7~irould~tMuiB4Tltidn 
th^ valuet'libc oaBr~Ta«rik,'bi Que mailct- 

Aof^ilatlljt irfaen-rtewMkoatt ahaU be Uidb' more 'cheaply hul}t«tid iaii»- 
IWMdf^ad fa] tUa latt paittaidar aloo, I am penaaded that immeiue iB^iroTa- 
neDd'-maybelUde, botb'a* l^jStda Uie prodtictlait and- a^ilicatioa ^-Ihe 
rtiamfl. Till" Thrj dudl he more certafaily sdeable-Uian nawy-wheu Ik^ 

• lKBi-T(Ma>, beddatolngmondunUefaiipHtituluiavkcUkethiforitaiii.aRdiapcT 
mii'iua^f^JmdJiiia.i ana tbt ffifflcnttrb out bovto ntke' Hkdi iDdiiit anughui (o to ni, Utt 
ImrtayH^dlaKU-tlllml iTwtBmef Uialfatw. Tka Imp* mv 'atauanf a* «« <»■ 
Uki^amlB. }irilli«ariiiiiAi, mot * anpomid lunliti, of nOldnt body tut to b* tBbctHl bj 
•ay Iff i iaocMdlng fKan the fire, U Uu laioc clmt »' (intk u ihit il ihill not cncK xUh (&• 
BBtliB if llw ttMUiW in^snx^iiJe'bT nts. 



rUla tomi of boUcn lUdj patolMil, 
J used. Improved p«ld]£t wlH ^rolnMy 3o 
niAl^'nU imt samitDTa UMnt-aptBO^ 
hEbcalia gained by«cn«t range of pciwa. both up Bod down, u tJut u a- 
pnoitli iiKiund In unbTounble dtciunslwcci, ■ conopondlog Hvin^ miylie nude fffaen'tfiey n* 
teminUb (And. It Ii In Ihli lut point of viev thit two er«<Dei to be liied •lumitel! at ta^edwi 
unquked. B numbs of Boall boikn tnatad oT two U^^aod high pnanlM Bleam wdtlilnl apiiq- 
d'cly, ippai to iwao iccuUulT^lgible in mv^Miin, in irtiiA the r^Uann to Ik avo^^ vnft 
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Aall be *]k safe veaiela, ud aA liable to go down, viUi em; littJe iKde bi 
their bottonv— when they ahill be properly dzed, occordiiig to the power «f 

. their mschinery, mnd the ver; smallest power consequently be valuable, and 

. appreciated accordhigly, — when the pursuit of uselew omtunent ahall be abaii' 
doned, and the iaTeatment of caidtal In them become thiu iltogetho' reason- 
ably moderate, profltbble, and secure; — when all these changes iihall hare 
taken place, and the introduction of steam-towing into generd navigatioii 
seems the certain road to them, we diall then hare more of Iheae Teaaeii, 
they will get into the hands of those who must either work them or want, 

- and they will gradually come to be applied to a variety of cases, and la a va- 
riety of nays and dicumstancea aa yet unthought oC A steam-boat is just a 
rmring-hoat, with a much greater power of oars, — in &ciUty of manoeuvre, 
and certainty and preciaon of effect, it is beyond compaiiK» superior to a 
nlllng-boat,— it is, or ou^t to be, nearly indifierent to wind or weather, and, 
in Act, it ia juat in the most difficult drcumstance^ b; night or by day, that 
it la dedrable to have one at command, and be able to avail autBelvea of ita 
extraordinary powers. Yet at present there are scarcely any afloat, unlesa 
with thdr specific employment, from which Ihey cannot I>e diverted : In dif- 
ficult circumstances they are universally laid adde ; to say the truth, when 
their extrav^ant value, varying flv the most part from £3000 up to f 40,000, 
and their fragility, as at present c<nistructed, are considered, it wlU appear 
only natural that they should be thus charily employed ; and yet it is diffi- 
cult to say what extent of advantage might be obtained, were these ckcuB. 

' stances reversed. I Khali mention two cases In particular, because tfaey up- 
pear to me full of interest and importance in a great many views. But 
others will readQy occur to those 6miHar with nautical wort. 

No use has yet been made of steam in relieving the more critical cases tX 
abipwTock, and yet these are just the occadons in which the ready command 
of such a power would be most eminently usef^— or rather, when it would 
be interesting in a much liigher d^T«e than can be classed under the head of 
mere utility. Life-boats can only save life ; bdng impelled by manual labour 
alone, they are not always available even fiir that ; in particular, tbey can 

-scarcely ever put to sea, and come down on a yeasel lying in a sur^ althoBgii 
she may be altogether inapproachable on the land-side. Sailing-veasela can 

' still leM venture on any auch manceuvre. Sle&m-boats, as usually constroct. 
ed, are too weak, too costly, and have too little relative power, to be wilUng. 
ly placed in difficult circiimstances of any kind ; and Iiowever strongly we 
may lie impressed by these condderatifflia. it would appear imposdble to itare 
any constructed and kept for these occarions alone, — the tax would be too 
heavy which would be tiius imposed on the humanity of a district Were 
8t«am-towing, however, to become generally prevalent, it would just be m 
harvest fl« these ti^ to look outfbr wrei^ and adventure in their reli^ 

' Expreasly constructed to meet dfflcult drcumstances, they would not hes- 
tate to place thenuelves In them. In almost the worst, tliey could venture 



j^vGooglf 



ifSkttmJ'amer M Navigaiion. Ml. 

nor atcu|^ to T«v in K biMt or raft to atve Ufet wd in otban the; could' 
eUber 1*7 out anchora, or if Iha water wu too deep, be tbeDiielTMhtrnened 
to a wreck, and bring it ofi; when no otlier force could poadblj be appHed' 
to lb 

Afftin, it is not probable tluA a luge ■team.ei^iie out erer be embarked' 
to advantage in a HMO-of-war. Ste«ni-&jgatet ba*e been «ucc6ssi«ely tried in 
AmerJM , in England for the •ctrice of Greece, and more recentl]' in France t 
tlie; have unifonnlj biled, even fbr hoUdaj wsat t when tbe extreme dan- 
ger of opening a m^azine on board of Uiem, while a blaadng fif** la undez • 
tbdr boilen, and Uie chance of tbar being diabled b; a single random ihot, are 
further ctauidered, tlKre aeenu to be no inducement to repeat the experi- 
ment ; and eveo the large steam-boata whifh hare been of late yean kept at 
our dock-yardi, and owanionally alao sent on detaciied aerricea, are but of li- 
mited utilitj,— 4aoat convenient when thej can be applied, but expendvc^. 
and, from the quantity of fuel which thej require, acarcel; to be kept at aU, 
unless on the home itations. If, however, the value of even ike lowest 
powers, suitably embarivd, were dulj appredated, and. In addition to these. If 
ererj ship waa ii^lied, aa a part of her furniture, with a two, three, four, 
six, or ^bt faorac-power engine, according to her rate, and with a light devec 
flat fitted tq receive it when required, an immense step would be gained in 
tbe applicaUou of steam to naval purposes. In a calm, these engines, even 
alone, would be found of the greateat service to their respective ships j and 
tfae7 conld be worked night and day, without fatigue to the crews, who at 
present Are knocked up altogetha, whatever the «nergenc;, bj a &w hours' 
towii^. They would thua give an advantage to large ships possessed of 
them, over tbe small craft usually employed in prtvateetitig, fnracy, and 
smugging, which would go &r of itself to put these down. In a fleet, two or 
three together would do almost aqj thii^ which a powerfid tug could do, 
without tbe embarrassment rf having to study such a vessel In blowing wea- 
tlier, so as to keep CMUpany with ber. On blockade service, they would bet- 
ter enable a squadron to resist a steam force sent against it in light weather, 
than one or two large boats, and would not be so liable to be disabled by a 
few random shoL And in watering and provisioning ships, in laying out an- 
chma when a-ahore; or, were the same system applied to large m^chantmen, 
in towing the ship, or bringing off cargoes, their powers of draught would be 
invaluable, and would frequently save lif^, as well as property and fiitigue,— 
this sort of boaUaervice being of all others that wfakh ii^'ures shipx* compa- 
nies moat, in imhealthy climates almost invariably bringing fever anumgst 

IIL These, then, are some of the advantages direct and contingent to be 
derived from the system proposed, and it only remains to consider the prln- 
dpal difficulties in Its way. They certainly do not appear to me considerable ; 
and as I write, my views on the subject are in part borne out by the drcum- 
BtatKe cJa large West Indiaman being [ucked up in a gale of wbid dismasted, 
and towed into Cork by a pas^g steam-boat. The question, as It appears 
to me, suffers by some little apparent resemblance between rtsoa-towii^, 
and one of the most awkward and embamtdng of all nautical operations. 



JNR Capt. M'KtHNdiie.on Ae laoit ^vctiwBmpkn/mefU 
tmriiog'.mUhwBiUaoaMantoviBg pov«iv wiBd, on* whieh we hare ■» can. 
Molr'**tth ■ qnniti^ (tf jard*' Md muto'akfti fiBillniiMri;r ^■^■■'^F*^ 
INhUpIi that *h»x aM prtdouf, md wU<*, tlurafbra, ^ttUjiBamte tfae 
dinger to be apprdwDded frmn occMional colUdon, md with, ■Iter lU, mly 
*-UiiiMed'pcnn»of waMBunwl^ their mmas. But atemia-towing.lB Tcollj 
iniKrij ■inrii IIWi Ihii limn n ithiiil nrrliflr drawn bj'-b(M<Mel»UkrM>e also 
lupllM b]> hU*- And en the eea t wgy^ > p«wfer<rtiicbtaii be.mede aaj -thing 
fn>Hn««atitlut4re cbuw to banit^ wlikli auibeviiged, ^dewedtatepptd, ud 
MWNiMd at (rill, mtkbuktA-in aJuat which -wn.gfr^atthw-wayjadyfciiBrtlj, 
«M iB><dl«M(»>leaMH a<b]mad,s«BMOtb.w«k«.Mitiid UtW«m to meertti bet> 
Wi than a 'boMe,4-tt tmwiit-mttta, and-iaaieredodle t— and ooly reqaiici that 
th»%t»fta, by iriikh it b hanuMcd, ihill be iiMileratal;r >'^ oaauived. 

Hy ewaooKtrtvaacefl, then, fiwUdi' purpose, I (hallBo* det^i-altboi^ I 
amTeiyArflrom fiMUngMofldenttbatiUieyaAthebest poariblet and on the 
eoBtmy, aiDweIlpeTMadad-thata'Uttle>pncti«ewill'iaipi«re than greatly 
iriRie-d^fleietitt tJtA probab^prav«9omeof themeren BUpererogatoiT', a> an- 
- tidpatlng difflctthies wlyob ariU nMbe fomd to exiit. StiU •mnethiDg will 
begged. If 'pTofeealonil'-inen are thut induced to consider tiie mttject 
dDsd;,-ereii'thou{|^'the'TeauIt be their dlnent. I shall state mj views in or- 
der, tnAejTegard Cewli^, steerkig, conduct in a gale of wind, and making 
HdlUncaseof oecaBUal separation, or tlie disabling erf the tug. 




, Ij.linUaTAsJwady.wid, that I think the tcsmIs should be kept close toge. 
fjff^jjtwBB to an exceu.in.most casei, making them alqiQSt ss one vessel, with 
a,Jl«DblAhBGUKme; my reason for which is, that Immediatelj aitern of the 
^»H»y' " ^'W^y WT" ^ '** '"^k will be always found, a sort of cradle, in which 
(he rewel astern will meet little or no opposition. Although thus closely 
united however, aome means should be provided to prevent actual colUsion ; 
and-T propoRe.the siinpleBt possible, viz- hanging a spar iietween the two ves. 
a^^in the t«g hung well forward, that her bead may not be thrown out 
TtIwhi hwHffgl ; which, sjtar, when towing on end, shouFd hang free and Ioosgl, 
buJt.Khen Iheiresseki.^pjirwch will tighten mure or less gradually, accaiiliiig 
to- ila KiHght, and act in all respects like the pole of a carriage, slowing or 
bKking.'Wben^qlUred. ...Two towing hawsers should be employed, le^ oiit- 
ride.&uaah{iut..^ftcbe9treeaof the vessel astern, and each in two parts c<in. 
■fNled.by a twpk.DK olherwLie inside the tug, for the facility of slipping when 
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id { md thc7 ihouU be taken tiao to nearl; the middle of the tt^ 
patttr tint dte adnntagea to be dexlMd, in coiwi) dKiuntUiicea^ froin ft lung, 
li^ KOpe, maj be tkus retained without incnaeiiig the diatance between the 
Y»mel», ■nd:partl7 that both nwy be left &ee to jutch. The neglect of wbkt^ 
IkM all^t foecuuimi, ia Oi^maj tovh^, tMOtw to me, indeed, oaa,cauae of 
thepi^udhx BgiiiM it; finr, if theTeaael utern is held bj the aoaB^asd 
dialed r^dlf throvf^ the w«tar, it is obrioua that thia latter must na^ and 
altiiiiBtelf break oa baard,.iul.eSbct ftmiliwlj called " towing under waUr,'^ 
bat which woidd out fbUow, utie tte bows free to i^ aJao. It is tme thet 
it Deed never happen, at all eTGBtai in ate^nutowing, in which a inodende 
pMBcanbe aivaripreKrved) but tbe wecwitj of moderating the |;ue, on 
this aecoont, would be indefiiUteljF pcMpMied bv towing aa niggeated. 

S. TlieKtiif ateerlngahottldflUujd^lit moat caieebe confined to the tug; 
wad alUun^ the reaael att^n ahwuU of course have a rudder hung, to be 
uaedincweof acfantlon, when idtMhed to her tug I donotUiinkit need be 
touetied (anleiH on pBrticuUi octartcni in njnd tide-waja)^-breaking sheer, 
jawing, &C. being rather the amcenittuits of a allele long tow-rope, than 
•f two ahort hawaera, in wtdch a veaael would be held as in slings. To &dB- 
tats ateering in the tu^ the hawser* might, in her, be led to a yard turning 
ftaelj muDd a Amt iron-nnuit stepped either betbie or abaft the midships i£ 
the Teasel, aceoidlngas shAsbaU be s^wscd.aft oi fbraard j which hat condi' 
tlaa,lunreTer,willreqidrea.ikw wa^ of explanation. 

It will alwajs be cdiTenient thM a tug, about to tkke a vessel in tow, 
ahould not be cxabarrassed by thenecesritj of tumii^ but should be able, by 
metdf Tbversiug her. engine, to conte e«t as she went in ; and in approach. 
IDg a wreek on a lee^ahore^ tliia iriU be even indispensable^ a« the attempt to 
turn among hrsaJEers voald. be Asa inidr>r«ifi And the most obvious U)e- 
tiiod of providing for tbia ia to bang two rudders i bnt I am very doubtfLQ 
bsw.&ritvmildbetiiebeit. A tog, partieularlj if without specific desUna- 
fim. Hid in the marhet for a job, must i^uently have oecadoo to move 
ahM)t alaiie:i:j«nd, on wd). occvloBS, preduon of steering will be of extr^ne 
lavoHioce (« heriinEKt, ic Is the quality on which, of all others, the handi. 
aeM with which she will take any vessel in tow wfil most essentially depend. 
This precision would, however, I should fear, be considerably aSected by a 
deep gripe forward, ready to be caught by every passing wave { snd on some 
Otiier scores also, she would unqueationably be better without It 

Wbmactludly towing, hmtefer, there doea not aj^iear to me to be the 
sameolgeeUan toil; for the weight of tite drag would then, I tblnki efifectu- 
aEy oaontcisci tay power in tbe -gr^ to throw the bead c^, unless further 
aaiisted by the rudder; and altogetiitf, the advantages which would seem 
thus attainable, ^f^iear worthy -of particular connderatioii. The utmost pre- 
adon,aa already hinted, would be given to tbe tug's steering, when going 
down rtt a teaael which. she is tttoOi to, tow! when )tBniesaed,,the gdpe finv 
waU wonU assist (he action of the rudder, . and steady the head against the 
jeiUi^ of the drag astern ; the steersman woiUd see better what he was 
about forward than aft ; in shallow water, when steam.boats of the usual con- 
struction steer eqiedally alack in consequence of the disturbance made by 
their paddles in the water passing to the rudder, these would remuD entirely 
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liDda cdiniiiaud ; and althou^, when ^string, uodcnUl seporaUcm tboold be 
imposdble while there ia nwm alonf^'tbe whole lo^th of the two vetteU for 
|ireTait«r hawwn, stUl, In audi an extraordlnaTj ewe, or, in the event of a 
man EdUng orerboard, or snj other contingenc; which awy make it deara- 
lile to Blip at ^orl nntice, the tug wotdd tkut be e^iedally ready to dart 

' These viewB, then, appear to me plauaihle ; and they are fbftlfied by the 
bct^ that, In some kte eTpcrimenta on tiie Forth and Clyde Canal, thi« mode 
nf at«erliig was found to antwer perfectly, and have indeed aii^nJar power. 
Battheyarenotthua altogether confirmed notwithBtanding; in aiea-way, for 
example, a rudderforward may be too much exposed. I do not tliink, however, 
tiiat tliiB would neceasarlly be the case. Upon thia plan, it mi^t be made much 
smaller, and be mora smmf^y secured i or it mlgfat be ^Serently hung, in 
a way which appears to me calculated to nbviate the cUSeultf altogether p— 
in a word, all this remaina to be seen. Iii the mean time, tuffice it to add, 
that if the rudder is afljthe tow lines riiould lead from before the midehipa of 
the tug, — if fiirward, from ahaft Ijiem,— 4n both cases, to lengthen the lever 
' with which the helm acta*. And, in a steam-boat, ita power can be always 
r^nfbrced by a moveable weight on deck ; which, by raising or sinking one 
or other paddle-wheel in the water, can so increase or dimin!^ its force, that 
a small iteara-boat can be thus brou^t round, almost on its heeL 

& In a gale of wind, it may sometimes be desirable, to Increase somewhat 
the distance between the vessels t but never, I think, very mudi ; becaitae 
the intervening pole and steady headway of the tug would always prevent - 
actual eollision ; and the moramlun with which the vessel astern would 'seemd 
aft, not b^g r^forced by the wei^t of masts, nor by the wind they bold, 
she would always tow compantirely easy, and a long scope would never be 
required. In a very heavy sea, it would be a rdbf to lay the head In the 
eatdest direction, and lay to, as it weie, fbr a few hours, keejdng stxer^e 
way on, and not much more. When bearing up before a very heavy wind 
and sea. It would appear proper to slip the interveiiii^p<de, and Iwve a good 
acope of hawser In hand befbre commencing the (^MsatitHi ; thai get thp 
■team-boat well off, and with good w^ on her, before be^nning to tt^; and 
in a very extreme case, a jurymast up, and square sail, ready to shew, as 
soon as it will draw, in the vessel astern, would make her more lively and 
alert in foiling off. It would be au annoying talk to tow with a heavy 
beam-eea, which would occarion rolling, whatever the fonn <if vessel em. 
ployed :— Jnit in such cases, a small devlatton from the eobrae will give re- 
lief; and other similar resources will always suggest tiiemselvea on occadoo. 
Ill anchoring on a lee-share, the paddles kept gently going would ease the 
cables ; and 1^ on the other hand, the danger from drifting was not great, 
but the steam-boat rode uneasily, exposed to a heavy sea, she udgfat be 
brouf^t under the lee of tlie other vessel, and there secured. . In all cases 
there would be much contort and safety in the two hulls, and the double 
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dmitce which thej would iffari ■ — and do compariBon, I riicndd think, in both 
pconts of view, between this ind the oidinuy tteun-boat convejuice. 

4. The great ol^ect in contriving the jorj-mutt, would be to unite the 
greatest possible length and strength with the lightest weight, and the utmost ~ 
farillt; in getting them up and down. For Uitse purposes tlie masts ml(^t be 
hollow ; the platfiirm on which they are usuallj- stowed, mig^t conrist of two 
or three loagitudinal beam^ like partnera, between which, when b^g step- 
ped, tbej would rise easily and safely, whatevK sea were running { and to 
bdlitate the operation still more, the step on deck might move on-a swivel, 
and the heel be entered facfbre beginning to raise the head. Hie rigging 
should be as light as poasihle, not, periiaps, exceeding two runner-tackles 
and a Ray i and the sidls should be square for running, and three cameied 
stay-sails, fbr laying to. Two or three of each, with good ground-tackle, in 
ease of approaching the land, would furnish Uie necessary sliift for ahnoat any 
emergency ; and much mcne than is usually possessed by dismasted merchant. 



Here, then, for the present, I close these speculations ; and 
I cannot help thinking the subject very important, whatever 
may be thou^t of some of the conclusicms at which I have ar- 
rived respecting it Thoc can be no question that the preaoit 
application of steam to oavigation is at once unsafe and expen> 
Mve, as regards the construcuon of the vessels ;— that the powtt 
em|d<^ed is h^, the effect small ; — ^lat effect further liinited 
to certain lucrauve and safe branches of trade, its pasUmes 
rather than its tasks; — and some improvement in these. T&. 
spects, some way by wbicli a more extended benefit may 
be derived from this wondrOus power, is cbviously desir- 
able. On the Other band, something would be gained, by 
a mere improvement in the build of steam-vessels, making 
them smaller, lighter, more compact, deriving strength ftam 
the -dispo«tioo rather than from the mass (^ thdr materials, 
thus at once safer and more powerful ; and, by a due i^precia- 
tion in workit^ tbem, of- the superiori^c^ these properties, :b>- 
gether with minute economy, over mere speed and decoration. 
But, besides this, the jHinciple of traction seems g^ven to man 
otpresdy ftv the conveyance of heavy burdens ; its advantage* 
are uiuTersally redognised and acted on in land communication ; 
in locomotive en^nes, in particular, the effect thus produced 
appears really almost nuraculous, when it is considered that the 
only Jidcrttm is the fricUon ariring from the weight of some ten 
or twelve t(»is, iron upon iron, whereas marine tugs have an at»- 
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tind \kAA of the v&tst by means of their paddles, in addition to 
the fticdon aiidng from their weight ; already, in consequence, 
the same gretU principle is applied, in maritime communications, 
to certain exigencies arimg from distress, or Irmn required preci- 
non of time or manceuvre, as on arriving at, or leaving a port ; 
ftnd its more general and E^tematic employment does not seem 
beset by any insuperable difficulties. And if these difficulties 
cm be overccNne, the promise is xkA only yery great, but dngu- 
btfly opportune,— :«0(niomy, when trading and shipping interests 
both languish for want c^ return, — a certain and scJid advantage, 
founded on our superior command of machinery and fuel, when 
for^gn competition is most severe,— ^ad security, punctuidity, 
and disptdch, when a great credit trade especially requires such 
suppc^rts. The plan has also another advantage (in cnnmon. 
It may be added, with most really useful novelties), it may 
be; gradually, introdHced, and is susceptible afterwards of in- 
definite modification and extant. .Were. a cou|de .of tugs,, for 
dKampie, started-.cHi the F<o«th, they could give every little 
f»rc .along ita-diores its weekly, or more frequent commmiica- 
tSKi vUh Lnth or GraDgemouth, . or both, as its affairs re* 
quired,— ^ving tbus the adjdning districts tJie same accom* 
modation daH^, for the points of traffic would soon .be known 
tat every day in the week,~-and carrying home to every little 
oomer which could defray the expence of a dedied launch, 
and Uie occasiciDal hire of the tug's services, the healthful sti- 
mulus cmsequenton a Uttle.tnide. And the same thing could 
ll»«iinly done on every aavigabte river in the kingdom. The 
Mpton iB^^ next be applied to the transport of cattle frtNn 
the. -Worth .Highlands to southern market8,.-^or.,to any other 
aach-tiiwrt coasting traffic, as, by a little can and. .attentWHi, 
«auld .avoid the jaoost .unfitvo^Ue dEcuiaBtai)ces,.,ti]l confi- 
dence had fpvTn to meet them , too. And last .wDuld.o^me 
lmger.vQy^;e«also,£cs':i^en c^l^aisir winds, irith jlJunr ,cw)- 
rmnhint ad«ant^e»,:gCTe .thus in theiqarkiet ^:hii«>.i(.ww}d 
nobLe:«.ierK:baiuliedjtiule*, .more m. less^ which. Tould acqre 
fiDoaii^i^finiployAient T|ie,juHt lin^it would .onnepfi^I^aqd 
M«^;;inalLxeMs,j]ependon,tbeJnip«lrtaQce<of.pHiKty4tity, — 
oailbBnatunttif.Uie.BBTigpti9n, which .ithfin.dloae Qod,!h'it;d^, 
aBfnKa.tliu^pHnby>ta.th&fi«luc, is. msae .assisted, by. a. .cpm- 
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d aftbeimpdUng power,. tfaan.vlteDthe.coiine IS ' 
lEDoss, an opea flBK^ where slmoat every mud gives a JoDg 1^,-— and 
alaat^.the leogdi of the voyage, for in a long sailing voyage the 
balance of chances is. in favour of a veescTs progress, from the 
greater number xif points i^.tbe compass which give a fair rather 
than.af9uLwiod<-T«ul moncncr, the .qxed with which sails will 
impel in favounble cuctUMtances,. so nenrlj makes up for what 
mi^^beiostwbeD,tbey.areuaikTourahle, that not. much is gained 
by.the UKof steaio-power. The Enterpiiae, for example, was, 
I believe, even longer in her passage to India than many sailing 
TOueli. But even here the system is not without its applica- 
tion ; and ,if vessels, bound to hot and unhealthy cUnutes, where 
calms are frequent and boat-service severe (and moat very long 
Tc^ogcs aie of this description), if such vesaeh would adopt the 
{dan reocxnmcoded above especially for men of war, and em- 
bark-wdi its own light flat, and engine, the boiefit that would 
be derived &om them, would, I am. penuaded^ be. prodigious. 
In di^atch, Hcurity,.aBd enmsand of a great bnnng-poHcr 
ifithfiut -fiuigue, on ather dangerous or otherwise urgent occa- 
nons, their ei^wnce would be. rgiud- almost in the first voyage. 
And» as ab^» outward-bound are generally light (mauufacturad 
goods -epMifiying k« BpMoe;ibr dimr value than. raw produce), 
the.nacessary .su^y of fuel would not be in ;tbe way. 

oAnd it^m^ .be woitl^y perhaps, of particulor^remark at .the 
•ame'-^me, that although the more onnplete form of thi&ays- 
temis thuB«wwidarfdr<is chigfly jq)plicable. to coasting, or.otha. 
dwft voyage .finding, it. is by. bo jBoans. understood that it 
efaautdbe'oonfiaed toouroiiaegaats>**on.tha«ontsary,.it Kwrnn 
. to'me'to open up veryiextensivB.proapeetB of .advantage^ enn 
at ihis. moment, intheSout^iem Hetnisf^ure. In^the WeBt.Io- 
dia, and other, loog^ eBtablisbed traffics, it b Jtnifiamly.thecfse 
that! the distant tnLdeJseonfinad.to oneor twoprin^)al.ports» 
which .apinmanicale, agaia.with ithe .^Kheafs ^hy^jsostii^ vessels. 
|n[th<^Eatt;Indi»igt«e Tiade^itheinaie.cvistamia.crec¥iqg in, 
iBMiy .MBMiMwriiM imumi .irimitij. omll 'JaJm oonalBiitly. in the 
taunlbeysdrqguiaff, tliati|^collec&D^frBi^ifB.fiirjthmi)largeiBhipB, 
whJidi:themselseaonly;gD to the- bflid.poit8. .And theieicanbe 
BO d4aibt tbab^iis pnctice i8>mcBt,beB^cial, and.tnlLqpnad,-"- 
Ao|i|;hjU>waMUibe gnatlji fiwiliVtediby^the-JBtniduotiwof a 
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well otgaoized syntem of slewn-towing, for which a tiopicsl lo- 
cality k also peculiarly fitted, from the frequent calms, cur- 
rents, long prevailing winds in one direction, lee^hores, and 
small number of ports along certain coasts, by which it is dis- 
tinguished. In these drcumstanccs, large ships, coming from a 
distance, go about collecting frights for themselves at peculiar 
disadvantage,— but they never do sudi a thing well. They in- 
cur by it a great loss of time, and, by consequence, great ex- 
pence ; they encounter many unnecessary dangers ; their masters 
can seldom be acquainted with the native merchants ; they are 
apt to despise small consignments ; and thdrstay in the country 
bang uncertain, being scarcely ever bound directly home frinn 
any place, they do not really suit the individuals who would 
otherwise be glad to employ them. Were steam-tugs, however, 
constantly cruizing about, ready to take each man^s own little 
bark to some great port, where many ships would be constantly 
loading direct for Europe, and where cargoes could be imme- 
^tely consigned to them, an extraordinary stimujus would be 
given to the home-trade ; and that out would equally benefit, 
for these little barks would load return-cargoes on their own ac^ 
count, and as suited themsdves, — every description of export 
would thus find its best market without risk of mistake,— every 
petty native trader would be a British agent : and the syK- 
tan night thus subserve politidil purposes also (^ no tti^ng 
value. A very small impost on the great transit trade whicdi 
would soon spring up at these principal ports, would yield a 
great revenue. Were they furtfa^ declared free porta, it might 
be the price at which such a oonoesnoa was made ; and the tii- 
bute paid would be from foreign as wdl as domestic trade, aiKl 
conceded, not grudgingly to our power, but willingly to our 
ca{Ntal, machinery, and the use we should thus make of these 
advantages. These ports would accordingly be sources of in- 
Quesice in our hands such as no military frave could equal, ^~ 
citing the resources, stimulating Uie energies, and engaging 
the affections of those who cwresponded with tbem, irii^ever 
almost the pditical state of these latter, then- local tff moral dis- 
advantages, or their ignorance of the higher arts of commerce 
or navigatitm. And the operatioD ttf the systan would be 
throughout liberal, beneficent, and pacific, without difficulty or 



of Steam-Power in Ifavigatitm. 249 

sacrifice of any kind, even from the commencement. For out- 
ward-bound shipe could easily fill up with coal (they already 
dunnage with it), — a large supply could, I beheve, also be pro- 
cured from New South Wales ; modes would be devised of radti- 
dog its expenditure, by consuming wood and other substitutes 
along with it ; and, at all evente, the speed and punctuality 
with which communications would be thus evoywhere main- 
Iwned, would bear a heavy espence, with still a great advantage. 
This is not the system, only one applictlion of it ; and may 
therefore be approved of or not, whatever may be thought of 
the main question. But thus far such remarks appear fltrictjy 
in point. The object is to recranmend experiments in steam- 
towiag; and every portion of the reward (or supposed such), 
whidi may be reaped from success ia it, is a legitimate argu- 
ment in favour of a first attempt. And one more may be ex- 
tracted even from the variety of topics which have thus natu- 
rally, and without violence, found here a place. Steam, as at 
present employed afloat, can scarcely be raid to be avmlablp in 
more than one description of wwk, — packet service. It is here 
contemplated as applic^ile to many. And it may be very confi- 
dently maintained, that it is the extent of application of a new 
principle, not the importance of any oae exfaibitiM) of it, which 
constitutes its teal value, and may be said to be its measure *. 

• Since the text uf this paper was printed, I have met with a table, pub- 
liibed bj Mr Tre^ld, which phweB the extrsTagant expence incurred by 
the puaton foripeediii Hteam-boataiiiaatillinoTeitiikiiigpoliit of viewUiui 
I Iiad before teen it According to tbi* authoritj, the power neceraarjr to 
pye a boat different velodtieg ia ai fbllowe ; and it wouM be rer; Intereit. 
iug if the table had other two columns, one shewing the fint invegtment, the 
other the dally erpenditure (on an average) sgumt each numbei. We diould 
tl^a ttSi more ditUuctlj lee the price paid, under existing drcuinalaiices, Sx 
mere speed, but which U generally conddcred inseparable from every use of 
•team-power. 



1 will venture to observe, at the same time, that It appean to me very doubt- 
JEul, how &r any of these tables can ^ve correct pmtral restJta in the hl^ 
number*. That a high velocity ia always puTEhased by an extravagant waste 
of power is no doubt quite certun ; aa also, that in the boat or boats, on his 
expe^ments with which Hi Tiedgold founds his table, this waste was such 
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ATtmr lo'tki SoAth of France and the Pyrewes, in iHe year 
1825. %6.A. WALKEsAiiNOTT^Esq. F;L.9.&& Cdn- 
tinoed from page 996. <rf Vol, V. 

On the 3d July^ having procured a couple of mules, aad 
having loaded them with ten or twelve reams of papar, a»d 
other necessaries for a tbrtni^l's exuirsioD, we took the road 
to Seo dlJrgeL 

Having passed throng' Gerdague, we'urived the same aft^- 
aoon at Bouig-Madame (formerly- calted the GuingMtes), a 
Freoeh ViU^je'iQn th^ frontia', and close to ^ Spanish U»m of 
Iruycetda. 

' Next nforning we left thift place, and arrived at Seo d^rgd 
in the evenii^f after a march of tbirty-f«nir miles *, ov^ a road 
rough and difficult evenifw foot-pasaeogerh , The pictUrceque 
nature of the country, ami the great variety of {dants^halwe 
saw^mut U3, made us regret that we could not devote mave 
tifi^ to the excursitmi which we wgrepreriented firoin doii^'by 
a'particitW circtnnstaa.fe, wluth it is'uimeeeaBaiiy' hra^-to meo- 
titm. 

Notirithstandi^-theidisadvdntagn'we: lahoQredr under be- 
tween' Mont Louisand SeokllJrgelj'we made some intevestiaig 
additioDS to the Flora of the Pyrenees. Cloee to Salliagouse in 
Cerdagoe, we discovered Trybllum parv^florumi and furthw 
on; n«a>- B(ntTgvMada»e,'.we - miet-.vdtfar TrigoiteBaiypolgaert^ 
ta^- SiSga&fHiM- lavigtOu^y ThM' last' ptant"W»S!or^;b«flljr 
described by Wflldenow, wHo remarls tliat it has all tBe hahSt 
of jS'.oQifrutn^liut.that.thesiliciuse.are glabrous.: he only .knew 
tiht nt^lfttiSHf maeii tbe' jiinr^wdtf re^flbift^to g^ kW^ Otuit tbtCVi}. 
ynStfx." rVitb^i it ibsj'be quite triie that; if & Ii6Mr"of 5| hohetf ^fi^f^f- 
locitj of tbtee miles to aaj bust, the table nuy be correct up to'pofa^'jdx 
knots, m Acor it; bednue,' thUs &r, I have no-dOntrt'diHt tJm'realftfcnce de. 
penda more on the veight of a boat than on its form, (»ee p. 230). But, lie. 
jond this, It Is equally certain that fbrm hM a jjreat iofluence ; and thus, that 
one of two boftts which has pieviau^lj coincided, maj acquire a velocity of 
ten knots witb a leas power than 300 horaes, and tbe other may not be lus. 
ceptible of it witb almost any power whatever. 

* Mr BeothBm'atatca *' about tweidy fiMatihi}»(Mf" but the actual difc 
taoee la odIji fourteen (nM leNguGB, «i Ortrty-^nu £ngU«h nrile» 
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H in a cuMvAted state. Professor De Canddle, inr his '^ R^- 
num V^etabile,'" {dtu^ it anoong the spedes little knowu, aoA 
ad<l)>, that ,what he has recced frran the 'German gaidens ini< 
der this name is merely Diphtaxii temii/tiSa : in his Prbdnv - 
laus no notice whatever is taken of the plant. Sprenge), in hit 
Systema Vegetabiliirtn, ad<^tB De CandoUe^s idea ; and as Spren-'. 
gel ought to be acquainted with Willdeoow's plants, it is p«igi 
aible that oura may not be what Willdenow mtended. Our Cer- 
dagne plant, however, agrees wdl with his character; and ind^ 
I can scarcely believe il to be any thing but a glabrous-poddecl 
variety of S. asperum. BWwtfen Bourg-lUtadflioe and SA dTTr- 
gel we observed many scarce " Pyreneoh plants, although tfte^ 
were to be met with in the warmer' districts of France : indeed, 
during the whole route, ^e ^countered a curioos intehnzsttOQ 
of meridional and alpine productions; and,'fh>ai various dr^' 
ciimstances, we 'h^ evgry r^astm to bdieve that diis road bad 
never before been trod by botaniks. Among sudi aa wega^ 
thered specimens of,' chiefly for the sake of the locality, I may 
mention CUmatU recta, Ab/evwrn kaBir^fbliitm, Galium vutri^ 
iMum ! (we had altc^y found ' this plant at Prades; at a grelU - 
distance from the sea, and fre' h^re ag^ fomid it still moP6 in- 
land, the nearest point of the shcA^'bdUfg sev^ty mikg, or, ftH 
lowing the course of the Segr^ and Bbro, about twd handled 
inites"^ni the'sea), ^i^ir a^tVa&i, OnOniiCkiltfim€ffmd 
alritaa; M^oaoUs' hppiiliz, FUfrfidria VaUiaietH*,' SanU&Ha 
sgiiarivga, Bixtth.'CAt. (biit soarcdy (^ other autborst I sMpedt 

' The ^ Fmaariafiuada, Fiscb. nut, F. ifgiohialU, vaz. uict." U, I thin^ 
identical with this species. 

I* a former Kumbet of this JouraiIXApk^l837, p. a^K),! hod bcfeadttt 
to apeak t£ Ft eapreolata, and from what I Uieti stated, it may be suigxifled 
that I deay the exiatence of Uiat plant in this country. It is, hovev^, bj 
no means uncommon, but much more scarce tlian F, media, JXX with which 
it has been ofUn confounded. There is no doubt that both Smith and ^1>. 
thering had the Umiean plant in view, although all the English ajnonymi; 
aie referred bj De CaodoUe to his P. audia. F. a^anolaia, as it Is fbund in 
the south of France, and as cbaracterized by De CandoUe, has the fructiferous 
peduncles most rematkablj recurred. Such English and Scotch apedmens, 
howerer, as I have seen, have them scarcely more than patent, and more fre- 
qnently as erect as In Fi medb^ which circumstance has tended to mislead the' 
author of the Frodromus i but there are other cbitracterB which I consider of 
moce importance : in F- tofrtobOa the sepals are oval, scarcely acut«^ toothed 
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it to be S.ericoidegy P<Mr.), Cytisus argenteua, and NigeBa ar- 
ventia. But there were other plants much more rare, and which 
we had not previously observed in our excur^ons : one was Jn- 
Hrrhmum moQe, a spedes closely allied to A. Bempervirem, but 
y&y distinct : it was exceedingly scarce, and not well in flower. 
Near it w^ Stipa pArviflora, Desf. and Delphmiwn cardiope- 
talum, DC. We also found Lavandula pyrenaica in great 
abundance, and Akfiaum a^estre. 

I may here take the opportunity of obsemng, that when I 
first saw Mr Brown's amended character of the genus Ahfsawn 
in the Appendix to Denham and Clapperton's Narrative, it ap- 
peared to me, by the paragraph " ad Alyssum sic constitutum 
et herbaa plcrumque annual pube stellari foliisque integemmiB 
complectens pertinent A. campestre et ca^cmam Linn., striga- 
turn Russell, minimum Willd., et sirictum t^usd. a quo densifio- 
rum Deaf, vix differt, Jidvescena Sm., uwheUatum Desv., T0&- 
trahim glev., micropetalym Fiach., hirsutum Bieb. aliwque fSfe~ 
des ineditK," that he had the intention of restricting it to tbese- 
species. Under this impression, I wrote the note printed hmg 
aftH- at p. S^. of the Number of this Journal for October last 
Having had, howev^, another opportunity last summer of look- 
ing over Mr Brown's p^ier, I felt inclined to attach more im- 
portance to the word " pl»uinque," than I had at first done, the 
few species mentioned by Mr Brown being all of them decidedly 
annual. On that account, it was my intention to have cancelled 
the note, as it passed through the press, and to have givai in 
place the following observations, not upon, but in addition to, Mr 
Brown's remarks ; but this, from my absence last autumn in Rus. 
ua, I was prevented from doing. 

at the base, but entire above, and tieiee at long at the Meuiei. Thu chanurter 
will at all times distinguish this apedea, independent of the shape of the mO- 
cules, which aie decidedly globose, and acarcel? depremed at the apex. In 
P. awditi and qfilOaalU the dlicules ore detidedly depreaaed or wlmost tAtaor. 
date. But in F. atdia the aepala ore orate, lanceolate, acute, much toothed, 
and scarcelj the length of the ailicule : in P. tiffidnaUi, they are of the Knac 
ahape and size as in /*. media, but nearly entire. That F. caprealala ia a good 
q>ecies, I cannot doubt ; but I suspect much tliat F. aaSa is the F, qffieimUi*, 
growing in a rich acdl. Among fields of potatoes, or in a Utchen-garden, I 
only find F. media, and when the soil b peculiarly rich, this plant haa the 
leaves as thick and succulent, and the peduncles nearly as ciirhos^ as F. ea. 
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As far as I have examined, I Hunk that several of the per- 
ranial species oexae under the reformed character * as much as 
thoae enumerated, — indeed, I think all those with herbaceous 
stems, that belong to De Candolle's first subsection, vith the 
exception of A. grujphalodes and A- petalodes. With regard to 
tke .suffVutescent species, I feel every desire to separate them 
from the others ; but I have not yet been able to find a cha- 
ract^ in which I dare put any confidence even for a subgenus. 
A. tUpegtre, lortuoaum, orientaley Genumenae and saivatile, seem 
all of them to agree nearly with Mr Brown's character : I say 
nearly, for in some the funiculi, though nearly equidistant from 
the style in the same loculus, are scarcely opposite to those in 
the other loculus ; but in all these, though some <^ them be de- 
scribed as having only one seed in each loculus, I find constant- 
ly four funitHili and ovula. In A. argentmim, however, and in 
A. Coraicutn, Dub. (which Ph. Thomas brought from Corsica, 
md distributed under the name of A. Salxmatmi, and which I 
consider scarcely distinct from A. Bertoionti, but of this my 
own specimen is not in fruit), I find truly one seed in each lo- 
culus, alternating with that in the other, both equally distuit 
from lite base of the style, and without any trace of a second 
funiculus or ovulum, }R«cisely as in Koniga mariiima. What 
of A. murale as is in my herbarium is not in fruit ; but I have 
the authority of Pn^essor Balbis for saying, that, upon cultiva- 
tion, this and A, argentewn prove to be the smue species. In 
both, I perceive from my notes, the seeds have a very small 
margin. .When I had an opportunity of examining A. obtu^b- 
fiutn and A. atlonttaim, both of which I at the time considered 
tO'be too doeely allied to A.BertoUnm (although A. a^ntiami 
has the silicules decidedly emarginate, and the flowers in a ra- 
cexac, whilst in the other two, the silicutes are never notched, 
and the flowers form a corymbus), I did not pay attention, to 
the situation of the funiculi. In a specimen marked " A. al- 
* The reformed character U, " Alvbsux : SUieula mbrtOunda, ditai am. 
tiem>, ttmbe e<m^[irtao, apiee reluta, locvOs dbpermu, fimiexiBi ban uplo aJnatit tl 
poit li^ium taaiiMUt pertulaiUibut, supra liberii ^t etaa Uidrm deviduit, in dioer^ 
laaiiiMOpptMi3,meiidaitaalyAbatiaqiiidaliattibui: Pelalu emaiyuiaHii FSameiUU 
onnttui aoniuillaBe spfwndtnifoMi in ipeciebat tmnibui pratgr A. caljrdnum is 
gtHi Jtiamenta fBfamia limpHcia tunt el glandularuM loco tetulti itutuorfilamtnla 
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estre^ from i!he Zurich garden, therris but o«e seed KoA vae 
niculus in each toculus ; but as I have my doubts (rf its being 
well named, I mil not draw the oflietwise natural cMidnsion of 
, this character being of no impwtance, as in the native plant 
there are certainly two funiculi and ovula io each locidus. As 
to A^edentuhttrt, halim^bHum (wifli *hich .the PyTenefln A. ma- 
crocarpum of De Caadolle's " Regnum Vegetabife," •• f*roatt»- 
mus," and *' Botanicon Gallicum," is identkal), and A. macn^ 
azrpum (from the Lozere, and from wbidi A. pyrtnaicma, 
Lap^r. and DC. does not dUfer), the two futricuji are equi- 
distant from the base of the style in the same loculus, though 
one of the seeds may be abortiTe, but to those in the other lo- 
culus I do not find them always exactly oppoate : the relative 
position, however, in the same specimen, is vuiable, wMd) 
makes me inclined to think that they are all mo^fieations 
of the opposite funiculi. To separate these, thbn, ftwn AhfS~ 
sum, we have little left as a character Except the " tiamina edtn- 
tuia ,-" and Mr Brown very justly remarks, that, in A. caiffci- 
nvm, the stamina are so likewise. I pass over here the (jtarac- 
ter of the umbonate valves, whidi, in addition to those Bpe<je9 
mentioned by Mr Brown, applies to A. maniantan, d^uHtia, 
Lenense *, lamgfrvm -f, and probably the others with hflrba- 
ceous stems, as well as perhaps, thongh not so atricdy, to' one 
or two of the suffrutescent species, as I look on that more as an 
auxiliary than a good per ae generic character, 

I have noticed above A. gnaphalodes and A. petfdodee. The 
former has the cal}nc slightly bisaccate at the base : the two, 
smaller stamina are furnished with a tooth-like appendage. Hie 
others not ; the valves of the silicule are plane ; thie ftinfeuli 
are hOTizontal ; there are from aght to twelve ovuU in e«dh to- 
cuius ; and the seeds, as far as I could judge of the fanuatare 

* I suspect this ma; be the same with A. kaufferunt. The stems are'tier- 
bacetrin and svollen in the middle : the &alt on the spednen I «xatt)Iued wtt 
■nry ^oungt the fructiferoui pcdundee were jMnt. 

t The Btems are decidedly hei-baeeous, and fettuoMb?? miHim te tfie 
middle (tapering towards the flown and mot). He root tl eOftAUff I 'UtiMk 
aminal, peifaapa Uainial : the stem sni leaves are not imn% ot timMlttu, 
but merebr rough ; the ^ticule is not at all emarginated ; the fn tct H fe r OiW pe- 
duncles ire patent ; the seed acarcdjr margined. 'Perhaps ft iMi^ t •nailttjr 
•f the variable A. catapedr*. 
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/ttm* w«l« destitute of a winged ma^n. It is therefw* not an 
«j^«twt, Iwt a Faraetia^ fitan the chantcter of which it orH^ 
differs b; the immv^ned seed ; and I ought to observe, that 
an af^rosimatioD to Uiat takes place in F. trtguetrOi whkh hi|a 
the seeds very obscurely margined ; and A. gnaphaiodes agree» 
with that m halnt. As to ^. pdaJo^t, it is an Aabrittia, and 
veiy (too ?) closely allied to A. purpurea * ; the calyx is bisao- 
cale. at the base ; the two smaller stamina have a tooth at the 
base* and the four larger onec towards the apex ; the petals are 
flf a red oolpur. 

But to return &om this digresoon. — Close to Seo d'Urgel, in 
the dried-up bed of the Segre, we gathered what at the time we 
supposed to be Andryaia ^/rat/it a plant we faad previously 
found at Perpignan : it proves,, however, to be that state coiled 
A. mccuM. Professor De Candolle has united the Rotkia (S( 
Gteitoer to Andrj/ala, and it appears to me widi great juatico. 
As to the A. ^raia, Sprengel has put it into the genua Rotkia^ 
and A. mctma into Andryaia. I feel quite certain, however^ ' 
vhvsa I say, that the A. incana is the autumnal state of the 
other. I do not tind the seeds of the outer ray destitute of papr 
pus in either, nor indeed have I found such to be the case ixi, 
any pf the French species. With RothAa Andryaloidee, the 
type of the genus, I am unacquainted. 

" If a time arrive when people can trav^ through this unfor- 
tunate country with comfort, or even personal security, and bor 
Uaists think of repeating this excursion, it would -be preferable 
to remain at least a week at Bourg-Madaiae, and from thence 
make daily excursions to the heights of Jacca, to Ctuxill, and 
particularly to the valley of Spanish Cerda^ie, where the field* 
and meadows are not too well attended to» aod the uncultivated 
lauds sufBciendy numerous to afford an mnple harvest to, the 
botanist To Seo d'Urgel might occupy two days ; and evm « 
third spent in the vicinity id Martinet, where one must thev 
sle^ two nights, would not be lost. 

" Seo d'Urg^ cdebrated io the last war as the head-quorteri 
of th« provisionary government, end by the sieges it has undet- 
gone, is a paltry town, agreeaUy situated in a unall plain at 

* At^ Cblmtitm, Qua*, ud Calutno. Ecphr. L p. 182. t. 884. as &r at I eta 
jwdg^ by Ui« mittrable apecimen I pmkm, it identical with J^ ddfeighl. 
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the confluence of the three valleys of the Sc^re, the Bdlver, and. 
Andorra. The high mountains that aurrouDd it have a wild and 
picturesque appearance, in perfect harmony with the rudeneaa of 
the peasantry, thar houses, and indeed, g^ierally epeaking, all the 
productions both of nature and art. The forts that command the 
town,%re in iheir turn commanded by the surrounding heights. 
If they have been able to bear several sieges, it is merdy be- 
cause it did not cmter into the thoughts of the enemy to bring 
cannon into a country distant forty leagues from any road prac- 
ticable for carriages ; and when, during the last war, the French 
engineers transported there some pieces of artillery, it was with 
inconceivable trouble and-loss of time, an entire month being 
requisite far the ccuiveyance between Mont Louis and Seo. 
When the French ^proached, tliey eaialy took the town, in- 
deed the gates might have been burst open with the foot; they 
afterwards set fire to part of it, in order to induce the fort to 
surrender, but to no purpose. At length, however, the camicHi 
arrived, and this was effected with such secrecy, that the Spa- 
niards, taking no precautions to inform themselves of the move* 
ments of thdr adversaries, had not the smaQeet idea of the pos- 
sibility of such an oodertaking, until one beautiful morning thty 
were awakened by a discharge of balls and bomb-shells. They 
were so completely dismayed, when they rused tbeir eyes, on see- 
ing the battery erected during the ni^t above their heads, tb^ 
tfiey made no more delay about surrendering th^ fort."— B. 

Seo d'Urgel, oa account of its situation, is seldom a day du- 
ring the whole summer without experiendng a tremendous stcmn. 
This limited our excursions. Indeed, with the exception of one 
to the top of Mont Cady, we contented ourselves, during our 
short stay, with exploring the immediate vicinity of the town : 
we were very fortunate notwithstanding, when we gathered C(^r^ 
JbUum etnacum, Medicago mffrutkosa («, Benth., which alone 
was known to prior botanists), Inttla helemmdea and montana, 
Ariitolochia pistolochia, Centawrea crufnna, Campamila Uni/b- 
Ua, var. ? {cavie in^meJoHisqae iitfirioribua pabescentibaa, ait- 
peme ^abro, cor(MaparDa; anpotiits C. rotundifoli^ var. ?J, 
Laihynts ttiberosna and cirrkoaus, Ser. This last mentioned 
species'we considered to be /•■ heterophyUus, and it is. under ^& 
name in Mr Bentham's Catalogue ; but Mr Bentham has latdy 
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tn^TOed.iite, that the true L.,heterophyUtu, as it is cultivated, 
is B very different plants I' have long ago ascertaiDed our plant 
to.heL:ci7Thoma, Ser. (gifthc^ed by Ph. Thomas in the udgfa- 
bourhood of Olette), by. means of an original spedmeo ; but in 
Older to avoid any mistake in others, whQ.may, detect agtun this 
qiecies, I must remark, that, by s angular confusion, this is 
^aced iu a section of Jjoihyrus, not only by Seringe, in De 
Gandolle's- " Prddrmmis," but by Duby, in the " Botanicoii 
Gallicum,* with which it does not agree. The character, as 
gjveo, is to have the petiols many- (5 or 6-J leaved, and the pe- 
duncles many-lowered, while it is put iuto the section ** Anmui^ 
peduncuKs IS^oriSjJvKia 2-3 jugisT' The root, however, is 
reaHy perennial, and it belongs to the section *■ Perennes, pe- 
duncuSs muUifioriSjJbliu nmUyugU^ and it must be arranged 
next to L. beterapht/Uug. I may add, that the other species of 
this last section seem to be ill und^vtood ; for my part, aU the 
specimens' that I have seen of Zi. ivnom), m^jj^tM (with which 
T<^rey says L. stiptdaceus' Le Comte, is identical), pohftnor- 
fAus and piaifbrmis, appear to me states of IHsum mariHmum, 
Our expedition to the summit of Mon^ Cady, on the 6th, was 
also, on the whole, a prosperous one. This mountain consists c^ 
three separate ridges. To the first is a very long, but not very 
steep ascent ; and unless Lavandula pyrendica, which was every- 
where, Stderitet fursiUa, Vida owArychoidea, and one or two 
epedmais of 7V»/6Kwf» Jagopaa, we scarcely saw any plant of 
interest The second ascent is' much more steep, particularly 
as, instead of following the ea^est, or mule road, up to the ridge, 
we took the shortest, and mounted through a wood as straight 
OS a narrow footpath among the trees permitted ua. Here the 
plants we obsa^ed of note were Teucrium pt/renaicam and 
, Bypnum rugidotum, Web, and Mohr, which last was very com- 
mon all the way from Seo. Towards the base of the third 
ridge, however, we found every thing more interesting : hpre 
woe Onopordon pyrenatcum, Scutellaria alpina, and Ononta 
ceaisiti. On our ascent to the high peaks, we examined the 
rocks on our right, and found Ramondia pt/renatca *, and Va. 

* De Candolle'e deacription of the fruit of Ihii genus, in tlie " STnopait 
Flora Gtllioe," and repeated ircird for word in the " Boluucon GsIUcam," 
" C^nUa \.loculan3, i~vatea, valini^ margme inlnifltxu ttptyirU'' appears to 
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Jeriima giobiidarii^iiia * (whieh, however, was more abondani 
aearer the tap), 7Hmfnuipofyirich«ide3, Lomcera pyrenaaea. And 
Saxifraga Umg^btia, but not in Rower. About half way up 
fte ridge, we tame to a small piece of level ground, on which, 
to our surpriBe, we saw several very k>wland plants, as On^ko- 
■gahtm. wmbdlatum «td NeUanthemum penkUlaiumy n)ix«d mA 
o^ors of an alpine appeaFaoce, as An^yOis montn>ha, Pian~ 
iago «ericea, and Agter alpinies. To«na^ the sumioH we 

me to be contradictor}' and incoQipreheiiattile. I have never aeea the mature 
fruit, but the structure of the dvorium is as follows : It is uiiilocuUr ; the 
ninrgiiM of the future valves ere lotroflezed, (dcI united for eonie waj to tte 
eontigvoHB maifpm of the other valves ; tbe; then divaricate, mi hear to- 
wards t^eir eslrenlt/ tiie placent^ to nbith ai« attached the yexy unnute 
tnd Qumeroui tivula : the capsule opeita bj the. ■eparation of the introfiexed 
margins. This structure is perfeotlj analt^us to what we find in the Gen- 
Hanea, but wiUi which tribe our plant has DotUii^ eke in eommon. If we 
BOW suppoee tbe iHtrodexed mai^a to be sugicieotlj elongated, and to reidi 
aesrtj the centum of the &uit, we shall have the bilocnlor o^vule of r«i4w- 
au» i and I| thn^oie, ^gree with thos« who have tutheito left Samon^ 
among the Solaaeie. 

I am aware that M. A. Richard has lately taken a diiferenl Tiew of its 
•tructure. He deeoilbes the introflezed margins h« " two oppofite parietal 
filacentffi or trojdioqkenns, llinple at tbeir orif^ but spHt each internally In- 
to two dtvvicating a>d recurved lamiuie, the inner &fe of which is raitirdj 
covered with the ovula ;" but from raj nbservationB, the ovula are onlj at- 
tached to the extremltj of this bodj, which induces me still to thlnfc, that 
^at if to hUa the simple put uf the plaeenta, is leaU}' the iatrcAexed mar. 
dinafthevalvet. On aeM>i|itof(Ua*uppoied atnielttre, Kiobard tqqiroiwkes 
Sawadiit to such of the Ge^amaet* aa have tiie ovary fVeCf ttota which it 
difiem by the equal corolla and stamena ; but in which respect he achiaw- 
ledges it3 affinitj to the Satanea. With regard, again, to the Gemanaetir 
with the 0VHI7' frte, including Ctluimiea, AiMm»ae» for TVMiirau), Boilmie. 
•nd peifaapa .Anag*a, Bidwn) baa also propoied to separate tjfem ttora tke 
Gttoerkiota, and unite them to the OnUmtbe^ ; but in tbe latter tribe, when 
the capsule opens, tbe placentte are tbund not ma^inal, but in the middle of 
the valves, (it is so at least in Or^ianche, Phel^pea, La&raa, and EpifAnffrntJ ; 
and tiiis, though not uf itself a eharacter of sufBdoit impoftaDee, yet, wken 
jtrincd ta the reuarhilile lUfihrsiMM of habit, and to tbe dnwrnatance that, in 
the OnAomAri, the smalt embryo Is situated latenJIy near tbe ape:^ <iuit at 
the base, as Dr Hooker states in hii Fbra Scotica) of the fleshy albumen, nught 
to keep them disUnct. I may remark here, that the whole of the Gameriaos* 
require to be recou^ered ; the few that I have exanajned difi*Br sKghtiyfrtan 
the dtwracter of the order as f^ven by Bichord. 

■ This appears to me to be a mere variety, with the cauUfie leavee pM- 
natifid, of r. 9ii«a(iA> of die Alps^ 
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found everywhere Galium j^enaiaim apd PetrocpBit f^f^ 
nafca (which, . from its cuneiform and tri5d leaves and red 
flowers oag^t never to haye been ranked with DraSa) ; and 
agaJA, on our descent, we met with Vkia pgrenaka, and a very 
few specimens of Serratula fiumUis * and Astragalus purpu- 
reug. 

Sy the time we had got) agaib to the bottom of the first ridg^ we 
pen^ived the commencement of a thuDder;-8tonn, and we tbere- 
Ibre resolved to descend as rapidly as possible ; indeed, so exr 
peditious were we, that we performed the diatanoe to Seo iq les^ 
than two hours and a quarter, which we have been informed re- 
quired at least five hours. The usual time for the ascent and 
deaomt is about dghteen hours. A French officer of the gai> 
rison at Seo bod a short time a^ accomplished the wiiole in 
twelve, but received little belief from his brother ofiicers. We 
had started at a quarter before five in the morning, and re- 
turned a few minutes before three, hawing been only ten hours 
absent, and having had sufficient time to breakfast, and to bota- 
nize out of the straight road : one who is not so engaged may do 
the whcJe in eight or nine hours. I mention this as an estima- 
tioD of the distance of Mtrat Cady, for such as may b^ iodiiiExl 
to make the excursitw. There is no occasion, as one is advised 
at Seo, to spend the night on the mountain. The road up is 

■ The geaui Sgrratvlm ha» been of late much divided, but perlwpa ibuMN- 
rta Md MHa r tn t U um era Um odIt two Uint dcwrre ta be ret(uii«d> KUuea 
and SlemmiKantha of Casrini are scarcetj woirlb notice. A» to llia^aaeam&^ 

of Fischer, distinguished by the linear squanaae scales of the involucre, and 
including Serratula aollu, eyanoidei, polgclotios, and alaJa, W., it differs in no 
other respect iirom the Strraliiim ; and UiBt character is impaked bj S. tnoera- 
nwla, Dea£ In whit^ the lipi of tbe scales are r^ezed. Soma q»des of Sar- 
mdJo, aa S. /uimiiU, have tiie sc^es patent, vbiie In othera the; ai« close 
pressed. There is, therefore, a gradation from Uiose in which tbo scales are 
close pressed to those in wbicb the; are squnrrose. I cannot resist taking 
notiue here of Casrini's cbaritcters. Tbat he is an acute observer no one ir{U 
<Uai;; but he appears mom iDcUned to [letcdlM planli as tlie; are, aa diatiatt 
speci«s at f^era, than to diserv« their variation. Tbe guiUs M^Hna, for ex- 
arapUt has been split by bim into tbrce, distinguished bj tbe appendage of 
the scales oi the involucre ; but these scales are certain modifications of the 
leaves of the plant, and tbe more tbe jilaiit tends to thiow out cirrhi from 
the leaves, the more evident is IIm appendagu to the scales ; but belweea M. 
iHflexa and Imtaritaiia there arc sucb transitions, as to create a doubt bow tar 
these species aro distinct, much less cbd thej be put into dilferetit genera. 

oo;;lc 
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tfJeraUy good, and the scenery wild : cultivation <^ some kind 
is to be seen in all the -volleys, evoi in that at the foot of the 
highest ridge. We had no insthimeots with ub by which we 
could have ascertained the ^evation, but we were infbrmedj 
that, had the weather been clear, we ought to have teea Mont 
Louis from the summit : the f<^ vae, however, very intense, 
and only deared away tor a few minutes on the nde of Seo 
cTUi^, whidi we saw. Hw peals of thunder were so constant, 
that befi»e the^short edio of one was over, another burst lipon 
our ears ; so that for about two hours, or even more, there was, 
as it were, an incessant roll. 

Before' we left France, we had been assured that M. Bc^is^ 
a phyadan firant Olot in Catalonia, had rediscovocd the loca- 
lity erf Salvui pyrenaica in the vidmty of Seo d'Urgel. This 
fine spedes was first observed by Fagon, and afterwards by 
Touniefort ; but the plant, as well as the locality, is almost un- 
known to tnodon botanists. Notwithstanding we looked par- 
ticularly for it, we did not see any thing like it. I believe that 
'AsGO, ID his account of the plants of Arragon, gives the locality 
tar this speoes ; but I neither have the work, nor have the 
means at ]»resent of referring to it. 

Upm tfie vbtde, the best ground for the botanist about Seo 
dTTi^liel, ^>pears to be in the valleys along the Segre, particu- 
larly below the town. 

On the 7th, we arranged the plants we bad gathered the day 
before, as it was not a day suited for an excursion, — ^no less tlum 
three thunder stoims, accompanied with tremendous falls of 
lain, having passed over the town. Two houses that were 
partly bomed by die Froich a year and a half before, weae 
shattered to the ground. Tliis day was also the Jite of the 
town ; but the priests having assured the people that the rains 
which had fallen every day for at least six weeks were as a pun- 
ishment inflicted on them im thar sins, particularly against tiie 
government, had interdicted dancing : it was of little ctmee- 
quence, as the rain must hare, without the assistance of the 
priests, put a stop to that amusement. 

On the 8ih, we had the proq>ect i^addightfulday, and we ac- 
cordingly left Seo d'Urgel at six in the momirg for the vdtey of 
Andorra, Having previously procured some days'* provision of 
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wheaUn bread. At the gate of the town, tbe officers of pt^ice, for 
the first time nnce our aniral, insibted on weing our pasqnrtt ; 
but they were iastandy returned wbes they found they were not 
written in a language which they, understood. On the frontier 
the Sponidi custom-houfle c^oers, to our surpriae, behsTed.to 
us TQcy dviUy, merely asking if the paper, &c. bdoi^ed to our- 
Belrea, and if - tha« were any thing but dotbes in our pwtmaa- 
teaus i but we afterwards found that our muleteer, who did not 
in the least relish th^ idea of unpacking our luggage, and who 
had got in advance while we were gathering some plants, had 
previously informed them that we w^ Fr«icb physicians tnu 
velHng in search of herbs, and that if we were molested, we 
would repwt them to the ganisrai at Seo : and so fiighteoed 
and jostled were, the poor Spaniards here hy the Frmch, iJiat 
tbey allow them to do any thing. 

. " From the frmtiac to Andwra, the road is along a deep 
valley, in which the sceoary is picturesque and varied. At 
one place the valley is exceedingly narrow, and studded with 
racks almost perpendicular, which rise to a great hei^t, and 
whose dark and sombre hues add to tbe grandrar cf the 
place. At other places the valley widens into little plains, coi^ 
tainmg two or three villages, miserably built, and so black, 
both inside and out, that we could not resist inquirii:^ if it were 
tbe custom here to paint their houses of that colour ; but it 
was only the effect of the snu^ of the wood v£ the pin&tree, 
which diey bum in winter both for light and heat'' — B. 

Having breakfasted at St Julia, we arrived at Andorra, the 
capital of the republic, in the afternoon. It was our intendim 
to have sent on our mules to the town, and to have ascended 
the Fie d'Anclas, which is close to it. This was said to have 
been once expkwed in 1811, by some one in search of an " Ono»~ 
ma with &>wers, like a rose," as the description held forth that 
we got at Seo d^rgeJ ; but as we oould not find out who tbe 
botanist was, and did not place much faith in the story, and as 
it was later than we expected, we gave up the excursiiHi. On 
our arrival, having stopped before vdiat we were told was the 
principal inn, we b^an to unload our mules, when tbe dd wo. 
man who kept it, understanding that we wished to sleep there. 
Informed us that we must go dsewhere, as the only bed she 
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poBBCEKd waa then occu^mI by her andt husl>iuid< f vtbMHtb' 
1;, however, Asdoira pnoaeufld anoiber, the master of wkicfc 
obligingly affered us hia ovn bed, whieh ne sccepted- 



Jnali/si» of several Spedes f^ &ie Zeolite Famibf from Scot- 
tish Localities. By A. Connell, Esq. Communicated by 
the Author. 

Althobgh the greater number <rf the speries of the zeoKte 
femily have been often ai»)y«ed, yet, in so far as I know, no 
analysis of the ft^owing minends from the particular locaKdes 
there mentioned has been made public ; and it is t^ioDsIy of 
great importance, with a view to an accurate knowledge of the 
atomic constitution of minerals, that an examlnadon should be 
made of Individual minerals, from as many different localities 
as possible. It ia thus that we shall best learn what ingredients 
and what proportions are essential to the true constitution of 
the several mineraf substances, and what merely resuk from ac- 
cidental circumstances peculiar to the several localities. 

1. Cbabasite, Adi^— Rhombcudal Zeolite, Jamewa. 

The first mineral which I shall notice is, C'kada^ite or R/urni- 
boidal Zeolite, the analysis of which, although it has been often 
repeated, possesses considerable interest, because this substance 
has been selected by Berzelius as one of his illustrations of the 
doctrine now so universally adopted by the Swedish and German 
-chemists, that cert^n ingredients of minerals arc capable of re- 
placin^' one another in variable proportions, without effecting 
any change in the essential nature of the species, or in ils crystal- 
line form. According to these chemists, there are, as is welt 
known, two classes, the substances respectively contained in which 
are capable of mutually replacing one another in mineral substan- 
ces. The one of these consists of those oxides which contain one 
atom of oxygen only. Such arc, lime, magnesia, the fixedalkalies 
protoxide of iron, Bic. The other embraces those oxides which, 
according to the peculiar views of Berzelius, conttun three atoms 



:,, Google 



Hf ZmUe FamOg. Mtt 

ef tmygaa; and oS thMe, slimna, potNude of inn, fcc ace 

ecKinpleB *. As these views rcBpecting the oMMitatioa of tbe 
latter ciaM «f estdes ha*e not bam adopted by tlu chenlBts 
ai Ums ceuotry, tbty appear also to faavo bem alow to embraee 
the ^tmary of rqplacMBcnt in mitwnl substaacBB which hss been 
aocndovd as w wrt iiil ly coancetvd with thaaa ncva^ 

The objecticHis also, which have been ui^ed against the patti* 
eular instaacca htou^ forward by Mitstjicrlidi id nipport of the 
analogous, or, perhaps to a certain extent, identical them-y of 
Tsomorphtms substances, as first promulgated by him, have had 
a amilar effect on die chemists of this country. Yet still it is 
perbaps *ortfty of attention, whether the doctrine of the replaae- 
m^t of certain classes of ingredients in ntineral substances, with- 
out really (^langingthe nature of diese substances, is not wholly, 
or to a cdosiderable extent, borne out b^JhcU, as appearing from 
theactualanalyuE of various minerids; and whethet this doctrine 
may not therefore be regarded as a, law either of universal appli- 
cation in the Afineral Kingdom, or at least as holding good with 
respect to certain species of mineral substances. If, after careful 
observation, tlus should be held to be the case, it will then per-' 
Iiapa be time enough to'enquire, whether this law necessarily in- 
volves the truth of the hypothesis, that certain oxides contain 
one ttofa «f oyygen (wlyt wbllst cerMin ethers contain three 
atoms, or whether it may not he connected with some ether pe- 
Guliariues, at present unknown, in the nature of these oxides. I 
may at least, I think, suggest, without professing myself a con- 
vert to the theory of replacements, that, in so far as its truth or 
falsehood is capable of b^Oig established ij/Jacts, it invrits more 
attention that it has hitherto received from the chemists of 
Great Britain. Any one, I think, must be satisfied of this, who 
atteods to the welt4inown and remarkable illustration of the 
doctrine, in the an^yns of thirteen difTerent varieties of garnet 
by Wachlmeister +, where the replacement of the two dasses of 
ingredients was fbimd to occur in a very aii^ular manner ; or* to 

■ The original doctrine of BerzeUiu wu, that the aubstancea conntituUng 
tiie former of these clashes contained (ico atoms of ox^ geQ, but h« noK hnlda 
that they contain one only. j 

f See an abstract of these anttjwes in Ute Amwl* of PUlofophy, N«> v. 
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some c^ themorereoent anatyaes, as that of'Fafaluiute by the 
same eminoit ai^yst *. 

Our attention, however, st^ jHcsent, more immediately mm- 
oems the ounpaaitioii of Chaboeite. With respect to'tfiia mine- 
ral, Berzelius makes the following statement in the observktionB 
vibadi he has pn&ied to liis gennal a^lectkm t^'minoal for- 
raulae,— t 

"The Cbabaate ctHtasts, according to die eariier analyas, of 

Co' Si + 3Aj!S'-(-.18 Ha little <^ the lime b^g r^laced 
by potassa. More latdly I : have analysed a cbahaske sent me 
from Scotland under the name of Levyine, in which a hule of 
the lime was replaced by potassa and soda. , M. ArdfwedscMi has 
analysed a chabaute from Scotland, in which all the lime was ex- 
changed for potassa and soda. It b thus clear that there are 
chabasites which contain lime principally, and others which coo- 
tain soda prindpally, and that in all the bases, lime, potassa and 
soda, can replace one another in indeterminate propwticHis ; so, 
that thus the i^aba»tes, from diiFerent localities, may be differ- 
ently composed without losing the general formula." In ano- 
ther paper |, Berzelius has brought together the following ana- 
lysee of this mineral irom different localities. 
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In the same paper he has also given an analysis of Levyine 
wMch he there con^ders as a chaba^te ; but from the explana- 
tion afterwards ^ven by Dr Brewster **j who sent to him the ape, 

■ ' Poggmdotfa Anoalen, zliL 70. 

t Bee Paggendoif B Anntl. xiL 4. , 

% An. Ae Cfaemle^ et de Phjg. xxzi. 

n Audyted b; ArdAredflon. 

§ The Soda in tfau kind containi a lilttle Potash. 

% AHund. L F^sccli. Kemi, Ac. iv. 193. 

•• Edln. Jour, of Sdence, voLiv.Slfc 
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dmeD MibBiitted to wuljofl^ it ia quite dear that Bendiiu had 
twt distinguished betwe^i the Levyine and eone ohabaate oon- 
tiui^ io the Mune spedmen ; and that in'reality the substaoce 
analysed conasted of a mixture c^ both miBeraJb i so that this 
analysa may he laid aude. 

From the view adopted by BereeJius that in dudiasite. the fim^- 
potassa and soda may replace one another in vari^le pn^ntv 
lions; and irooi the areumstance that the mineral found by Anl£- 
wedson to contain no lime, was &om Scotland, i was anxious to 
know what might be the constitution of a chabaate from Ren- 
&ewe}iire which I had obtained, and therefore submitted it to 
analytds. 

The diabasite analysed was in crjmtals, fixim the size of one- 
fifth of an inch to one-tenth, which had the usual rhombradal 
form, a very few b^g sli^tly modified by truncations on some 
of ^e edges and angles. The greater number were transparent 
and colourless, ^though a few had a brownish tint. They were 
in one of the spedmens associated with crystals of sdlbite, froin 
which, however, they were very carefully separated. 

The method of analyas jbllowed, was that usually adopted in 
regard to those zeolites which are completely decomposed by 
adds. The general nature of Ibe constituents having been ex- 
amined in a previous trial, the mineral reduced to impalpable 
powder was treated with muriatic acid, and the gelatinous sub- 
stance ev^tonUed to dryness. The siduble salts were tb^i ta- 
ken up by hot water, acidulated with muriatic acid ; and the a- 
Bca was separated by filtration, ignited and wei^ied. The so- 
lution was next precipitated by ammonia, and the alumina sepa- 
rated, ignited and weighed. The lime was then thrown down 
by oxalate of ammonia ; the oxalate of lime was moderately cal- 
dned; and the quantity of lime determined fiam the composi- 
tion of the sarbonate thus obtained. The solution, alter the se- 
paration oS the earthy ingredients, was evaporated to dryness^ 
the residue ignited to expel the salt of ammonia, and its weight 
then determined. This residue was redissolved in water, and 
kft a little Enlica undissolved, which was collected and weighed ; 
and its weight then subtracted from that of the whole reddue. 
In the pieliminary trials the mineral had been found to contain - 
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potHMa; and, in wder to detenninB wiMlm it jdio teatwned 
aoda, the aidutioa, afta- sqionuicti from the ■OMbll raiidufl i^ siU- 
oa, was ooBoentrBtsd by evaponrtioo, mtxed with Uumte of pla- 
tinum, Uid @Hidy evaporated to dryness. It was diea treated 
with alcohtd. The alccAolic boIuIjod, ^Wr bdng mixed with 
sulphate of amtauMiia, wAt evaporated to dryneas ; and the msi- 
due ignit^t and then treated with hot water, to take up what- 
ever wan Miluble. This Bdutiou, by ipontaneoua eraporiuioil, 
yielded a small Quantity of pristnatic crystals, having all the ap- 
pearance of «ul]Aate of soda« and efflorescing in the air. From 
these Gireumaunces, and from the manna' in *hi^ they had 
been obtained, there can be no doubt that they were that salt, 
and the mineral, therefore, oc«t^nfid a little soda; but dS the 
pOlaffia calculatad from the ohlotide of |riatinum aad potaasa left 
undisaolTed by the altobol, and the soda calculated from the 
sul|^te obtained, chd not fully mdJte up the total soltible eeti. 
due of thfe mineral, I have not. given th« pft^rHoHM of these 
aloalies in relation to rnie another, but have stated the residue as 
potassa mixed with a httle soda, the former aloali canstituting by 
&r the greater propoctioD' 

The quantity of water in the mineral was determined by iguit- 
ing a portion of it in a f^tinum crucible. 
The result of the analysis gave, in 100 parts, 
Silica, 60.14 

Alumina, ITiS 

Lime, 8.*7 ■ 

Potassa mixed with A little soda, . . . S.58 

Water, mm 

99.50 

Thus this analy^s gives nearly the same proportions as thtwe 
oftjie cliahasiteS of Perroe and (lUst&fsberg already mentioned ; 
bnd is also nearly conformable to the composition of the Scottish 
mineral analysed by Ardfwedson, except in so far as regards those 
Ingredients, which, according to the theory both of the British 
&nd of the foreign chemists, contain one atom of oxygen only ; 
and, with respect to these, that Species of replacement men- 
tioned in the preceding quotation ftom ISa'zellus may be hdd 

s 
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tooccur. The lime may be viewed as repiaced in Ardfwedson'B 
Scottish mineral by soda. 
The formula for chabasite ^ren in the paper of Berzelius 
C) 
cwitainiDg the analyses of the mineral, is N >■ 8*+3 A8'+6Ao; 

the first bmcket expresnug the replacemeats of the lime, pot- 
assa and soda. In the last published coUecUon, however, of his 

formulas *, that for chabaaie is thus framed, ij-, r S* + SAl Si* 

+ 18 H, whic^ Gwresponds with the ntore nmple formuh of 

^1 S*+3AS* + 6A3. But as there is little doubt that 

the lime cb^uutes, are much more common than ihe aoda cha- 
baates ; it seeora, with every possible deference for so great a 
name as that of Berzelius, objectionable to adopt a formula, in 
which the oiost ordinary of the three replacing ingredienis is 
omitted. Indeed a doubt may be reasooably expressed, wbe- 
th^ the mineral an^yaed by Ardfwedson, was really a chabasite. 
I have examined, in a general way, chabasites from three other 
locahdes, be«des those already mentioned, namely, one from 
Ireland, another from the Island of Skye, and a third from Ice- 
land^ and, in all of them, lime was found to be a pretty abun- 
dant ingredient : and although the nature of the whole of their 
constituents was not determined, I think there is every reason 
to believe that they are constituted in a manner very ^milar to 
the lime chabasites, already mentioned. Even if we should leave 
soda entirely out of view as a repladng ingredient ih chabasite, 
it snll may be held, that replacement occurs within certain 
limits between the Hme and potassa ; as these ingredients will 
be found to vary somewhat in proportion in the above men- 
tioned analyses, the one increa«og, as the other dimitiishes. 

In the wfatde circumstaoce^ the formula of K |- S' + 3 A S* 



a of K I- E 



-I- 6 Aj, is perfaaps the best calculated to express the general 
conipoution «f the mineral. 

■ Poggend. Annaten, xil. 

DiailizodbvGoOgle 



968 Mr C<Hinell> Jna^faii of severed Speciet of 

8, Laumonite, W^emtfr,— Diatomous Zeolite, Jameson. 
The next mineral at which I shall give an analyus^ is Lau- 
monite, or piatomoua ZeaUie. The constituents of this mineral 
have been given by Gmelin and Vogel, as follows : 
Silica, 48.S0 49.00 

Alununa, ftSLTO 22.00 

Lime, 12.10 900 

Water, . l&OO 17^ 

Carbonic Acdd, . 2.S0 

The formula which has been given by Bazelius for its oom- 
poMtion is, Co* S»*+ 4^ Si* + 18 H, which corresponds to. 
Silica, .... 50.96 
Alumina, .... 22.89 
Lime, .... 8.91 

Water, . . . 17.19 

The specimen of laumonite analysed by me, was from the 
parish of Snizort, in the Island of Skye. It consisted of an ag- 
gregation of snuill crystals, forming a kind of crystalline mass, 
having a moderate degree of coherence ; the colour white, with 
a tinge of red. 

When analysed it was in a quite fresh state, and had not 
suffered any of that decomposition to which this mineral is sub- 
ject 

The mode of analysis followed, was precisely the same as 
that employed in the determination of the earthy ingredients of 
the chabasite. Tn no instance, when it was treated with muria- 
tic add, did I observe any effervescence. Hence, and as it was 
ccHn[detely decomposed by the acid, it could have contained no 
carbonic acid ; which was found to be an ingredient in the va- 
riety analysed by \ogd. The result gave in 100 parts 

Silica, 52.04 

Alumina, 21.14 

IJme, ia62 

Water, . 14.92 

98.72 
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The minavl analysed, thus contained more silica than in the 

analyses of V<^1 and Gmelin. It corresponds, in so far as r& 

spects that ingrcdient, nMxe nearly with the formula of Berze- 

liuB. It contained itm water than usual. i 

Jt. Analcime, Houfff — Hezahedral, or Cubic Zeolite, Jameton. 
The last mineral of which I shall at present g^re an analy»s is 
Analcime, or Hexahednd Zeo&te. 

A spedmen of this mineral from the Tynd, was found by 
Rose * to connst oS 

Silica, . . . . 55.1« 

Alumina, !es.99 

Soda, 1863 

Water, .... a«7 

99.91 

The formula of Berzelius, N> Si* + A;S*> 6H, ^ms very 
nearly the same proportiotu, viz. 

SiHca, 56.17* 

Alumina, .... 23.27 

Soda, 13^7 

Water, 7.76 

A specimen of analcime from Old Kilpattick, in Dumliartoiv 
shire, I found to be composed nearly in conformi^ with these 
[Roportions ; and after making allowance for the imperfections 
of analyns, I have no doubt that it had exactly the same con- 
stitution as the Tyrol an^ime, analysed by Rose. The EiU 
patrick analcime was partially crystallized, its colour was 
white, with a very pale rose tint. It was translucent on the 
edges. Fracture uneven. 

Af^ determining the general nature of its ingredients by a 
prdiminary trial, the mineral, in fine powder, was treated with 
muriatic ai»d, and the nlica separated as usual. The alumina 
was then precipitated in one analysis by carbonate of ammonia, 
and in another by caustic amoHnua, iumI its quantity determitw 

■ An. de Chimle, et de Phys. xxv. IH. 
JANDAKV — MAKCH 1^9- T* 
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• ^daAerignkion^ Tbc'ranuuDiDg .flikd w» evaporated to dry. 
BMBMi, onA the ro«diie ignited and wei^edi R»disM^ved,, it 
left^liuIeiiiMiuble matto*, whidi waftamistureof nliaa-and 
alumina. The solution, -irfien eonoetitnited, gavenopctciintate 
with muriate of plaUnum, and. by evaporation, gave cubical 
cryetab. They were, therefwe,'cbiafide of sodIuiii,.frott. which 
the quantity of soda was caleulated. - 

The tnean of two analyses gives the ftJlawing result : 

Si«ca, 55.078 

Alumina, .... 22.385 

Soda, 13.711 

Water, . . 8.217 



On the Colouring (^ihe Leaves in Aviamn. By M. Macaibe 
Papwitp*. .. 

EivusY person has been struck with' surprite, and often with 
admiration, on viewing the varied and glowing colours with 
which nature suddenly invests the vegetable creation in autumn. 
It seems as if, after gratifying the eye of man, by. a mild and 
almost uniform tint, during the period when the suu displays 
all his brightness, she took advantage of the last moments that 
nonin'to'her ibr iinibldingallherpower, byg^ing to the luid- 
scape the ricdiest' and most varied hues, and termihabng by thia- 
brtlUant- display 'the exhibition of the yearly phenomena of ve. 
gelation.' This 'remarftable change has naturally attracted the 
attcbtioHbf phyablogistsf bnt'scarcely any have viewed ir other- 
wise tfaan'in a cursoty liianner, and as connected with another 
fiMt, thefall of'theleaves^ the explanation of wfaich has seemed 
to them^f much greater importance. Thufe several, as M. de 
Laidsn^, have' viewed this autumnal colouring' of the 'leavea- as 
aidiseteed state ; M' Senebier, as an' alttiratibn ordhninution in 
their nlitrilSaus jUien, which only prepares' ihor falfby paralys- 
iDg/theupjier'netwoHc of the leaves. It has appeared'tb m« 
thatthes^ tWD'pbenoniena.wero aofar independent of eociiothir 
e FhTeique et d'H4«ti^ Niturelle de Geneve. 
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as.ts.dmModa sepatau cjcaDHnxtiMi, nd although' in gen^fel 
itcamu^'beidBtiicd tiubtbefaliof One leaves » oden^ preo^d^ 
bytii^ohaageof aAaar, there are^iHfnrjr eaan in «hicbi tlie 
la«veS'fall gaeti, mA-9l^niTa whidl tii8y«htmge-colt«r Airfare 
fdlii^. Tliis<HatiiPitiDa'is of tominar[M»(BBce,fdPlJ ^ectitungfe 
of colaaFin the lesf. beionlya camial' aMecfldeot of it»fi^ it 
muBt be^consideFedasax^aviiieBceiOent'C^daath, asmoMphy- 
tdologistft hne censicifnd if; wherea* I think it- ought to be 
viewed. asa pJienomencBi' of tJis' life-of the yegatakio, a corsgl 
quencefM^continuaitce of the. ittgular. action- of the saibe agi^itB 
which pre»(le over the other functionsof the plaot^— ^ opinion 
which the few facts adduced in this memoir may perhaps serve 
to confirm. 

It is, a»«very body knows, at the end of summer, or in the 
«oui¥e of autuinn, that the change of colotirin the leaves, which 
forms; the subject of our examination, is piodut^. However 
vadcd the 'tbts ma^ be which they present^ it may be said, that, 
with a smaU.namber of exeBptaaost they cometo cdiades of yel- 
hiwor red,, which are at this psiiod the -predominant colours in 
thtii l^dscopa . ThiB change is far'trom> bei% suddeitv In gener^ 
the ^een odour diaa^Bars by d^ree& tn the leaf ; many leaves, 
hotvever, as these of die: acaina' and apricot, be^ to grow ye[- 
low here and tbece, and in spots. In others, as the pear-tre^ 
&C. thoTe long rem^q. dots (^ a beautiful green on the orange or 
yellow^graund of the leaves. 9(Hne, ae those of the Rhus coria- 
ria, begin to change at their edges, and especially at the tip. 
The nerves and the parts of the pvenchyma which touch them, 
eeem< to retain the green colour longest. I think I have ob- 
served that the leaves whose green is deep assume the red co- 
louR, and those whose green is pale, the yellow or yellowish 
tint. Moat of the leaves, however, which become red, pass 
throng, the yellow as an intermediate tint ; as In the Rhus co- 
riaria. 

Infiumce of Li^. — It were easy to see that the action of 
light exercises a great iafluence upon the autumnal change of 
the colour of the leaves in the leaves which naturally cover each 
other in part, the uncovered portion being always more quickly 
and mcwe deeply eolouned. It was of importance to determine 
if the pbeiuDDiaioa mi^t take phce in darkness, and on entire^ 
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ly shdteiing from the action oi ligfat, either the whole branches, 
QT parts of leaves. I always found that, in this depriTatioa, all 
diuige of cdouT was prereitted. If the entire le^ was [daoed 
in thedark, it foil off green; if ooly a part, the rest of the pa- 
roochyma changed colour, and the covered portion retained its 
cmj^nal colour. I aad^ed myself furdier, diat light was neces- 
sary in all the phases of the pbenomeoon, and if I fJaced in 
the. dark leaves or portions (^ leaves which were ydlow bdMe 
reddeniogt as the Rhus ooriaria, the leaf fell off yellow, or the 
covered part retained that colour, while the rest became red; 
which demonstrates the necessity of the action of light in all the 
stages <^ colouring. 

Action of the Atmotphere. — Every body knows, and it is es- 
pecially to the beautiful experimmts of M. de Sauasure, that 
the demonstration of Ihia important fact isomng, tiiatthegre^i 
parts of plants absorb during the mght a variable quantity <J 
oxygen, according to ,tbe diffoent speoes, and diat they expire 
a certain proportitHi of that gas when they are exposed to the 
snn in spring water. Being curious to know the modificatitms 
whidi the autumnal colouring of the leaves might induce in this ■ 

' phenomenon, I made several series of experiments, following the 
indications of M. de Sauasure in the most aerupulous manner 
posnUe. I satisfied myself in the first place, that ti>e already 
coloured leaves do not disei^age oxygen gas hj exposure to the - 
sun's light, and I afk^wards leeimed that this fact had been as> 
certained by M. Senebier. Pushing my inqiuries farther, I 
found, that, when tiie leaves were either coloured in part, or at 
the point of dian^ng colour, even although they yet appeared 
green to the eye, they, from tliat moment, ceased to give gut oxy- 
gen in the ma. I also found, by a great number of trials, the 
particulars of which I intrad to make known, that the leaves, 
on arriving at the very ptunt where the tendency to the autum- 
nal colouring comm«]ces, continued to inspire oxygen gas dur- 
ing the night, and in a quantity always decrca^ng in proportion 
a? the colouring advanced ; which allowed me to conclude ibat 
it was to the fixation <^ the oxygen in the colouring matter of 
the leaf that the change of tint, was owing. 

C>f the colourvig principle of the Leaves,^— Some years ago, 
MM. Pelletier and Cavantou discovered that the preen substance 

of the leaves possesses peculiar properties, and ranked it, undw 
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the name of chhrophyUj amoog the immediate products of the 
vegetable kingdoin. This substance appearing to be the seat of 
the mod ifi cation* which take place in die odour of the le^Tes, it 
was necessary for me to submit it to ezaminatioB. After exa- 
mining anew the properties which it .poesesBea, I set myself to 
exagiine the coTTeqnodii^; substaitce of the leaves cidoured yd- 
low and red by the autumnal iDfliieno& To obtain the chlwo- 
phyle, MM. Felletier and Cavantou employed alcohol acting 
upon the substance of plants ; but I found that when ieaves 
were to be operated upon, it was necessary to boil them pien- 
ously in ether, to remove the wax and oily matters which they 
almost always contain. On treating yellowed leaves of the pc^ 
lar {Popttku ftu^giaia)y with btxling sulphuric ether, it wm 
slightly coloured yellow, and deponted, on cocriing, a pulveni- 
I^it substance, having all the properties of wax. By evapora- 
tion, there was obtuned a white, sc^d, fat matter, fusible at a 
low beat, of a strong poplar smeli, and exhaHi^ an acrid and 
pungent vapour when heated. This subMance is equally found 
in the green leaves. The renduum of the yrilow leaves was 
bailed in a suffitnent quantity of alcohol at 40", wbidi was tinged 
of a beautiful yellow hue, and the leaves lost their odour. This 
akoholic solution, on being mixed with water, does not at first 
render it turbid ; but there presently separate yellowish flakes 
of a resinous appearance. If, after mixing it with a little solu- 
bon of alum, there is added pure potash, a beautiful lac of ui 
orange colour is precipitated. Evaporated at a gentle beat, the 
alcoholic solution of the yellow leaves deponts a solid subslance 
<^ an ofange-ydlow colour, and herbaceous taste, translucid, be- 
coming agglutinated k^ther when warm; auluble in ether and 
aloobol, which it colours ydlow^ insoluUe in odd water, and 
dissolving a Kttle with the aid of heat in diluted aods. When 
acted upon by fire, it melts and bubbles, then emits a pleasant 
sradl, like that of burnt vif;etable matter. Heated in diluted 
nitric acid, the yellow matter intumesces, and then dissolves, 
leaving a readuum of a yellowish-white odour, wtuch, tm being 
treated with water, ^ves no indications of the presence c^ oxa- 
lic acid. All these properties are comnwn to it with the green 
substance extracted by- the same processes, from the yet green 
' leaves of the same tree, with modifications of colour only. The 
difiWences which these two matters present are, the solulAlity in 
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the fat and eaeotial'DilB. of the green rmnter, -and 'theirmdul^i- 
ty df'the jteUowr^sinin'theie Biune>ni«iEtnia,«iid'the action of 
acids and ifUkalieB. In fAot, ■ 'prolonged 'Ao4e, even' in tiie 
eoid state, of tfae'^cUowTesin in theaUtalieSjibrin^h baidctoa 
teaatiful gneen' odour, apd the actkm sf heat iteci^cratn this 
et^t. it is then^ih all reepects «itailsr'to the chlorophyle, ^nd 
' becomes, -like it, loiuble in'oiJi. On thB odier hand, all bodRB 
capable: of petding' their oxygen,'aa aoids, or the templof meiit df 
means which facilitate the combination of that gas, ae the expo~ 
sure lo the air a( tlie alcoholic solution^ beat, bcnlake the 
ohlorc^hyle pose tothe'yeliow-or red colour ; so that die lesin-of 
tt|e<|ea«e5 which have -utider;gone theautunnwl colouiii^, seems 
to be nothing but -given r^n oiiygenat^id, orhaTrng^ndetgone 
a hind c^ acidification. 

If ajeltow 1^ of any tree whatever is allowed to remfuit 
soEoetime in pbtath, it becomes of a beautiful green, trithout 
^petiencing any sensible alteratiim. Ammonia, and all the 
alkalies, produce the atme eiFact. Un the other hand, when a 
greeo leaf is left in an acid, <)t becomes yellow or ixd, and po- 
tadirestore^ the- green coh)ur, &c.- It were impovibleto cetam 
the name- of chi»ophyle for a substance, which not Only is not 
always grem, but -which, as I have just uud, exists -elsewhere 
than in theleaves, and I had imagmed the vordph/teiArbinfi 
when M. DeCandoll^ to whom I communicel£d thae results, 
mfonned me, that he had also fek tin propiiety of adojiung a 
-DMV word, and had made choice of the term cftromtde, which I 
^^■dl employ in what remains of this memoir. 

-If the reddened leaves of Rhus coriaiia, or the peantree, are 
treated'with boilmg alct^l of W, the'liqitor is colouredof a^ne 
blaodrtfdv and, by evaposation, depodts a resintiiK eubstanEs, 
vludibeGomesnf a 6ns graen- by the actibn of alkalies. Annwl^ 
iD:tlii»(;ase,Teatorea.tberedaoloor. As-thegreenchroinaleisfre- 
quenttyseentopass thpoughtheydk)whue. befoio amving at 
dM vedi we might natundly- conclude that Hie latter is ai a 
bigher'de^rceof osygenation. There reinlts from i these facts, 
that the autumnal change in the txAoar of the chrodlute of the 
leaves might ea^y be ex[^n«d by thr.fiKation of:iiew doses oC 
ox3^n, which would continue to-he absorbed :without beit^ ex- 
haled. This adi^tion would produce successive alteratieHS of 
colour, without offtclii^ any great change in the etiMripropecv 
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Uesiofitiieichniaiule: This wou^ld eauly exj^n tbe'pbcDaoima 
preflentedby. ccrtdB leaves, as those of driimlncoUjr, whichex- 
htbitUie:thi«e colours, red, .yellow, and green, at ooee.; -.tlMse 
of the JFradtaaxHiia diteohr, whwh present a beauuful. itiLeo- 
lour at. their under surface, while tire upper is 'gram ; .and 
' there iiiay,^in fact,:le obtained from tfaese difTerent ipMRjii^ro- 
nudes i^diderebtcofaMirs, the yellow andi^.{)Bssmg,,tognea 
by thei BctioQ. of potash. Sec 

Jlarii^ found th&t^tbe colounng part of the leav,es< might, 
with'Very ^lightinudiGcatioDS,' present the varied tints of.gcecn, 
red, yellow, and their, mixtures, it became interesting toifitid 
out.|irhetl)«', ^reeably to theauolf^y which the (dMervatiooa.of 
botanists, have demonstraled between the various .organs.-of 
plants, such as-the leaves, the calyces, the corollas, and their 
appendages, the same colouring prindple \hBt was met inlh.in 
the leavesmight eixa be found in the flowers. 

It was at iirat easy to find in the calycesthe green chn>- 
muie, such as it presented itself in the leaves , and, on taking 
as a medium the coloured calyces of Salvia gplendens, I db- 
t^Ued from them, by meass of alcohol, a. iubitacce of a beauti- 
ful red colour and reanous nature, having alt the diara<4en 
which the chrociule of reddened leaves presented to me. Like 
these leaves, it was rendered green ag^n by the alkalies, bec^ne 
red a sectmd time by the addition of an add, .was insoluble in 
oik, &c Passing to the petals of the flowers of Sabna spltn- 
detM, and the portion of ihe stem .which supports the flowers, 
and which is red like them, I fmind the same product. The 
petals of red geraniums, Bengal roses, asters, &c. treated by the 
same means, all yielded, as their colouring principle,, the ivA 
chromule, and the flowers remained semitran^iarent «nd colour- 
less. All the yellow flowers which I eitamined also. presented a 
chrtanule of that c<^our, which was rendered greeti again by al- 
kalies, &c. 

The white flowers, the small number at least which the ad- 
vanced season permitted me to procure, appeared to contain a 
slightly yellowish ehromule, moditied in itscolour by sotne na- 
tural process, which it would be necraeary to examine after- 
wards. The reddish-blue flowers,. such as those-of 'the.stock* 
gilliflower, yielded d tint, at first rosy, then purplish, and 
leaving a re»duum of a fine violet colour. The flowers ofa 
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Uue aweet violet ( Viola odorala) gave, in the same manner, a 
substance of a fine blue, not unlike the pmeding. Tbb tui^^ 
Btanoe ,wag rendered green by alkalies, reddened with adds; was 
Btduble in cold water ; and ougbt be kept in a state of powd^, 
were it wi^ed to preaerve the colour of videtB. As it might 
be supposed to be the result of the combination of the red chro- 
mule with 8 v^etable alkali, I tned to imitate it by a, factitious 
comlnnatioQ of the same kind. I bituntted, with a small quan- 
tity of vegetable alkali, as quinine, strychniae, Sn;. the red cJiro- 
mule obtained from leaves of that ccdour ; and I foimd that this 
mixture had beccHne sduble in cold water, had no loogo- the re- 
'siiHHia appearance of tbe red chnmnule, and assumed a bliadi< 
green tint, as decided as I could have ventured to expect irmn 
ui exp^m^t imitating the natural processes so widdy. This 
mixture reddened with the adds, and became bluish by means 
of the alkalies, precisely in the same manner as the vegetable 
blue tincture would have done. Ammonia in vapour also gives 
a bluish tint to the red chromule; but by heat and exposure to 
the air, the gas evaporates, and the red coltur re.appesrs. 

Fran these facts, I think it may be concluded, that tbe blue 
and violet flowers have, for tbdr colouring jHindple, the red 
chromule umted to a v^etable alk^i. This conduidon I shall 
try to <;inroborate by luudyss, as soon as the seasou will allow. 

I had oocafion, last spring, to examine difl^rent varieties at 
AquHegia vulgaris, unfortunately before enga^ng in the expe- 
riments wtuch form the subject of this menunr. Thb flower, 
which is naturally blue, easily varies to red, by pasdi^ through 
the intermediate tints. The blue and red flowers, treated se- 
parately, whether with water or with alcohol, presented tinc- 
tures, assuredly neutral, and perhaps even alkaline in the first 
case, and decidedly add in the second. I even found it to be 
acetic add that tbe red flowers had yielded to the fluids em- 
ployed. 

From a review of the facts mentioned above, I think there 
may be deduced the following condusioiig : 

lit. All the coknired parts of vegeubles appear to contain 
a particular substance (the chromule), aqtable of changing co- 
lour by slight modifications. 

' 8f%, It is to the fixation (^ oxygen, and to a sort of acidifica- 
tion of tbe chmnule, that tlie autumnal change of the colour of 
leaves is owing. 
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On.the Value ^the Evideneejrom Ike Jnimal Kingdom, tend- 
ing to prove that the JrcHc Regiont Jbrmerhf enjoyed a 
mitder Climate than at present. By the Rev. John Fle- 
ming, D. D. F. R. S. £. (CommunieAted by the Author.) 

It was long a favourite o^naicxi among naturalists, that all the 
species of animals or v^etaUes, which the Omnipotent CreabH- 
ever called into bong, still reniain the inhabitants of this globe, 
independent of the dangers to which they have been exposed, or 
the changes which hare taken {dace in their geogra|Aical distri- 
bution. The (Ufficulties whidi attended the acknowledgment 
(^this opinion, arising from the number of singular forms found 
imbedded in the regular strata, or distributed amcmg the loose 
materials on the surface of the earth — ftH-ms indicating ^tecies 
whidi the neighbouring districts did not poaaess— were CMiceived 
to be in a great measure removed, by the supposition, that un- 
known r^ons might yet exhibit living examfdee, in addition to 
many species of which the naturalist had obtained mo informa- 
tion. In proportion, however, as the progress of gec^phy ex- 
tended our acquaintance with distant regims, and failed to fur- 
lush the requisite examples, the opinions of natundists etperien- 
ced a corresptmding change. The anrient creed was at length 
abandmed ; and no one, acquainted with the subject, refused to 
acknowledge, that in the earth were [M<eserved the relics of nu- 
merous spedes whidi have no Imger a |^ace among the living 
on this globe. 

The diaractcrs ai the extinct q)edes, after this diange in pub- 
lic ofnnion^ presented to the philoeo[Jiical observer an extennve 
6eld of research and qieculatioa Prevented now from raipotd- 
ing his resources, in seekmg out the dwellings of animals which 
no longer exist, his attention nas directed to die characters c^ 
those extinct spedes, the relics (^ which the strata bad pre- 
served, with the view of tradng tbeir relaUons with the living 
tribes. The bones of the mammoth, occurring in the loose stra- 
ta, were speedily idenUfied with those of an elephant. The sheik 
and corals of the older strata were exhibited, as resembling the 
productions of equatorial seas ; while the impressions of vege- 
tables, found in the shale of our coal-fields, were traced to be 
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antdogouB to the productions of tropical forests. The oHiclusion 
aeoned to be wartaDted, by on ntended iaductKui,.tfaat our re- 
gitHi onoe Mijoyed a tnt^cal cUmate, at which lime our rivers 
ww« swarming with alligators, ourlakes with torbnses, and our 
fleas with corals ; when 'Our caves were the haunts of baan and 
faysenas, and our forests the resort of the elephant and tiger. 
Nay, that' in 'those northern ragtoos, now suflBjdog, dnriag so 
ffxax a part of 'theyew^ all the rigonrs of an inm wintn^ ^ihe cli- 
mate waaonceeomild as to permit the rendetice of the- riuDoee- 
roft and the elephuit. 

Imponng as these conciaaons certainly appear, thew validity 
might, with propriety, have been called in questitm, when natd- 
raKsts, ceasing to rely on general appearances, examined more 
narrowly spedfic characters, and announced, as a result of that 
labours, tfiat the extinct -uiimals, thou^ generically related to 
the tropical kinds, were yet to be viewed as disAnet speda. 
The argument in favour oS a change qfeUinatg, -iihich these foa- 
ai remuns formerly seemed to furnish, uowunnipported by ob~ 
servation, was found to rest entirely on' analogy. Vet, in. sfute 
of this change <rf' diar«ot«r, it is «tiU r^ied on with'Coafideoce, 
as yielding support to hypothetical views; and faw gecdogisUof 
eminence could be mentioned, in whose writings it basceosod to 
occupy a prominent fJaoe. 'Sotne anxiously seek'for proo& of a 
change of elimate, on the suppositicKi that our planet was once 
fluid by heat, and is «till in tbg aot of cooling ; wfaile< others, 
guided by their notions of loagnetisin or electricity, ore equally 
sanguine in their expectations of perceiving proofs of chaagc *.. 

If it be admttted'that the-extinct animals are di^rent in spe- 
cies from the exiHting kinds, and here, wc presume, Jhere is no 
diSerenceof opinion, we shall be able to bring the subjectinto 
that form in which acourateootKlunons may. be obtained, or the 
value of 'those previously announced bpought to a suitable test. 
Indeed, the whcde argmnent-in favour of a change of climate 
scenu to depend on the value of analog, as an iastmmeitt of 
researcdi. Supposing ourselves ooquaiDted with the .habita «nd 

■ PnifeuoT Link in his Urwelt, or Antedllurian Worlil j Kniger in bia 
HiatOTy of the Antediluvian World ; and nther inndern writers on aeoiogf, 
oppose the opinion of Cuvier, and advocate the view discussed by Dr Fleming 
In this menHur.— Edit. 
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distribd^cm of oneBpeidesof agenus, can weptedicste, with any 
degree df safety, txmcemtng the Habhs and distribution of (be 
other speiues with which It is genencally connected p Geokgi^u 
dught to have investigated ' Uns ptdiminiiry question with care, 
before they conim^ced their speculations. Instead, however, 
of acliDg with such caution, they have assumed that tbe question 
maybe answered in the affEirmative ; or rather, it does not a[>- 
pear that they were aware of any difficulty in the case, or con- 
ceived fbt a nUHnent' that thdr regulating principle might have 
no higher authority than a petMo princtpU. 

Gedlt^sts, itistrue, were countetumced, to ftcertain extent, in 
repoKng cmifidence in cmahgy as tiieir guide, by tbe authority of 
the most zealous, enlightened, and successtiil comparative anato- 
mist the world ever possessed, Baron Cuvier. Successful in the «n- 
{doymeHtdf tJiis instrument, in several instances, asasted, however, 
by numerous observations, this anatomist, under the influence of 
prejudices which few can avoid, has stated his confidence in the cer- 
tainty of its deductions, with a boldness, which is the more as- 
toni^ing, as it is equ^ly at war with his own admissions and 
welUknown facts. " Any one who observes only the print of a 
cloven foot, may conclude that the animal which lefl this im- 
presabn Tominates ; and ths conclusion is quite as certain as 
any other in phyacs, or in moral philosophy."— AerAcnAef aur 
let Oaemma Fosiiia, i. 51. Observation had discovered many 
animals with doven hoof^ which ruminated ; but, in such drcum- 
Btatices, would it be saffe to infer thftt all clbven-hoofed uiimafs 
mmftia'te ? Concfeive ourselves contemj^tihg iJiefootmarks of 
a «heep and -Sow. Under the guidance of Cuvier's declarations, 
we Would conclude tiiat both ruminated, — an- inference true in 
the one case, andfalse in the other. Observation here warns us 
againscthe einployment df a guide so liable to deceive us: 'But 
this' duirge i^nst ail^<^ may perhaps appear in greater 
strength, aftef tbe reader has peru^ the sdution rf the follow- 
ing questions. 

1. Iffaio aiwrnnU resemble each other in structure, wiUtheir 
habits be aimilarf — If this question could be answered in the af- 
firmative, it would greatly heighten the interest which is at- 
tached to the study of fosnl remains, by giving to our observa- 
tions an authtHity which at present they do not posseas. The 
s 
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ccnupsntive anatomist has traced a conndemUe meniblaiice be- 
tween the skeleton of the faippcqxiUinus and the conunoQ ox. 
No uialogy, in this case, would have led the enquire to form 
even the slightest suqucifMis re^tecting the existence of those 
aquatic habits of the former auimal, which constitute go augu- 
kr a feature in its diaracter. Let us place on a table the Bke> 
letons of the ermine, the polecat and the otter, and the general 
resemblance dt these to one another would at once be admitted ; 
and, conlidijig in our anakgiea, we might pronounce their ha- 
bits to be similar. Obserration, however, would convince ua 
that these three species were different in tJieir habits and pro- 
peosities, though included by linnseus in the genus Mustda. 
The common bear and arctic bear exhllnt equal resemblances 
of structure, and equal differ^ices of haUt. These facts, and 
multitudes of the same kind which might be produced, intimate 
the propriety of relying on analogy with cautirai, in all those 
cases to which our observation does not extend. The dcelebn 
of the hippopotamus could not give any intimation of the div- 
ing powers of the animal, nor would ihe bones of the feet of the 
otter lead to the supposition of its having webbed toes. Ostet^ 
gy, indeed, gives but very imperfect indications, even of exter- 
nal form, in many animals. Would the round caudal vertcfarK 
of the seal indicate the depressed tail of the animal, <»' the de- 
pressed bmes of the face in the whale indicate the remarkaUe 
fulness of the outline of its head ? We may agree with Cuvier 
in supposing that the nwutodon. had a proboscis like an ele- 
phant (to enaUe it to {Hvcure its food from the ground), from 
the general resemUance o£' the two animals in itrueture, 
from the lei^;th of its legs, and thei dight deveto[Rnent of 
the toes. But when we remember the g>ni%, with its head 
proportjonally farther removed from the ground than the mas- 
todon, able to ptovide food without a proboscis ; and the hip. 
popotamus and the di{^r (Cinclus aguaticttt), which are ex- 
cellent swimmers, though seemingly ill suited fw the exercise, 
we will view the conjecture in no other Ughl^ than a probability, 
and not remarkaUy strong. 

S. If two animals resemble each ot/ier in external appearance, 
will their habits be similar f — It is seldom, indeed, that two ant- 
mab resemble each other in all tbeii organs, so very doady, as 
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to render it difficult for the attenUve obeerrer to disciiniiiiate spe. 
<M8. Some iDodificationf of form wid structure usually occur 
in the one species which rauinot be parceived in the odier, and 
which serre to influence its habits. But even in those cases 
where {^Tfrnntimations of form are the closest, do we percMve a 
similarity of actions ? If this were the case, the study of Nato- 
ra) HisbH^ would be compera^Tcly easy, as the field ti obser- 
vation would be reduced within accenible limits. The truths of 
zodogy, however, ftxrbid the indulgence c^ sudi expectations. 
The habits of each species must be studied as a separate subject 
vS investigation, permitting analogy to assist, but in no case to 
guide us. The examples to justify this statnnent may be taken 
iiaia any aae of the classes dt the animal kingdom. The com- 
tnon shrew frequents tAA walls and dry grassy banks ; while the 
water shrew dwdls on the margins of ditdies, attd swims and 
. dives with ease. Tbe common mouse, the pest of houses, itself 
improvident, seeks after the stordiouses of men ; while the field 
mouse -frequents gardens and fields, and is not only a storing 
ammal, but susceptible of torpidity. Howdifierent the solitary 
or paiiing.halnts of tbe porpess, from the gregarious wanderbg 
grampus. In Urds, the same difference of habit accompanies 
generic resemblances. The rock-^dove builds its nest in caves, 
(aad hence tbe plan (rf* dovecots), and delights to rest on a 
grassy bank ; while the ring-dove frequents the forest, resting 
and breeding cm trees. How disramilar in habit tbe rook and 
the jaelulaw, tbe beriHi and the bittwn P Equally different 
the char, tbe sea>trout and the eommcn trout. Whether we' 
contemplate speaeat va reference to tbdr food, their haunts, 
their protection ag<unst foes, or the method of rearing their 
young, ye find each exhibiting peculiarities of which a know- 
ledge of tbe habits of its congeners would not have given us the 
slightest intimation.* But a third subject of inquiry yet Te< 
mains to be investigated. 

3. If two ammaia retemble each other inform and stnicture^ 
wiU their physical and geographtad (Sttribution be iimilar f — 
Nearly the same anomalies present themselves, yihea considering 
animals in refermce to their staUoUB on the globe, as when view- 

*Tb« leader will find some other illustratiiuia of this sutyect in m^ "Fhiiiv 
Kipliy of Zoologj," vuL iL p. 88. 
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ing them Jn their relstiona to.tb«r habits. Eveiy w^emt hai 
its owD' i^poinl«d place,' ioflitoiced in all cases by latUude, aod 
evoi sometimes, by, .loo^tuda The zebra delists, to roam 
OTa> the trt^cid .plains, to whioh it ia ina great, meanire tea^ 
tricted; while the horse can maintain existoioe. eren.- thrpn^ 
out an Ii^elaod tfinter. The.bufialo, like the aebra, prafttaa 
high tempeiliture, aod oanpot thrive, evai trhemtbe cdouMa 
ox pro^rs. The musk ox, on the other hand, though neariy 
reflembUng the btifihlo, prefers the stinted , hnboge of dte ave- 
tic rbf^cms, and is able* by its. periodical migrations, to outliw 
a northern, winter ., The chaoal (ConM mireta) iidu^ita Africa 
aitd the warmer parts of Asia; whiU the iiatis (Cania iagf^nu) 
resides in the arctic regions. Spedea of the genus Celis Jjhe- 
wiae iUhiJiit every cUmat^ each limited in gei^praphical diatribn- 
tioD. ' The African hare and the polar. hare have lliar geo- 
graph)cal.distributi(xi expressed in their trivial names. Omttho- 
logy might be called on to furnish examples equally iUustrattve 
of the question under discusskm- The red- grous is oonfined 
to the United Eingdom.in its get^naphicai diatributum, aDd,isa 
bird whidi we may consid^* as peculiarly our own; while the 
ptarmigan has a range of dwelling, extending to the hi^urnor- 
them latitude of 74°. 

The resources against the vioisitudes of the seasons, a{^«w 
to exhibit equally remarkable difl^rences according to the spe- 
cies^ Thus, while the grous braves, unchanged in odour, the 
rigours of our wmter, the ptarmigan assumes a white plumage : 
.while the favourite redbreast spends his winter almost under 
our immediate protedien, the nightingale, betakes hmself to a 
wanner climate. The yellow bunting remains with us Uirough- 
out the year ; the snow bunting only visits ua in winter aod-ie. 
tires to qiend the summer, and rear its young, on the rocks <^ 
Greenland. 

From the preceding statements, which might have been extendi 
ed to an almost indefinite length, the concluaon appears, una- 
vtadaiiie,thateaenftpecie»uambvUed b!f.Ut oKfo-pea^Uer lam, 
and that no acquaintance with one species c^ a genus, however 
extensive and accurate, warrants ua in predicating concerning 
the habits and distribution of any other species, even though 
very atriking resemblances in structure and form may. prevail. 
What, then, is the amount of the argument, leading to the belief 
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tfaac the aioljc regions once enjoyed a milder. climate than they 
now<posMM, derived from the relics of uiimals found imbedded 
in the'SoilP— Xtemninsof on elephant Land< of a rbinovcros hare 
b«en found in Siberia t Theaeammahftt. present live under a 
warm climate ; and when Siberia' iraa pet^Ied by Bueh aiunuli, 
it* climate must have been much milder thstrin thepfceenlday! 
— If the reUcs of the elepbant and ibinocenos, found in Sibaia, 
bekMg to thewnne ^Kcwt which nw dwell in equatarial regions^ 
we must either suppose that they were traneported to their pre- 
sent tomb, or,.if th«y iwere the denizens of the country, that the 
elioMte of Siberia has -greatly -chwiged. In such circiimstaDces, 
our ctnoliuicKH miuld be supported by the truths of soienee^for, 
in reference to the mdioiduait cfa ^pectet, our knowledge of the 
(»dinary habits and distribution lof a. few of these qualifies us 
i(» judging nespeetingthe muainder*. If, however, it shall be 
found that the relics of the elephant and rhinoceros of Siberia 
belong to apeae^ differetU from those wMcA now dwelt in tropi- 
cal JbnHt, our speculations must change theii character; fot- the 
truths c^Koology forbid us to reason coneeming the spedet of a 
ganut in the same mannw as we do with the iftdimduals^spCr 
cies-i and. all our pr^udices, usociated with the nam^ we use, 
must be dismissed from. the mind. 

Viewing, then, the Siberian elephant and rhinoceros «» dif- 
ferent in species from thoaeiwhich weiconceive peculiariy 6ued 
to reude in a tropical climate, and the proof of this difl^eiKe 
has been satisfactorily, established ; our conjectures tespecling 
their original condition must be conducted on widely difierent 
primapln. If. still unwilling to allowthat these. speinee. ever 

* Sir £:veTiird Home has, it ia true, attempted to prove the identUj of the 
Slberlsn ind African rhinoceros, by conslderiiig the «lti*l of a receat IndlH. 
diul, brought t^. Mr. Campbell fiani MullDW,.in Swth A£ic* (and iriMcb'pc- 
cupies ft place in the miueun) of the London . Miauonarj Society, and ia re- 
corded U the catalogue, p. 10.), OS having aperfecl resemblance to thoieof the 
Siberian species. — PlaL Tnmt. 1822. In the twenty-aecond number of the 
EdSnbur^ Philosophical Journal, I intimated my suspictona of the accuracy 
of this opinlMj founded on the great difibranoe In the physical and geogrs- 
]4iteal distributioD of the two anlmala ; and the inquiries which I made in 
London, in the spring of the fallowing year, justified the view which had 
been adopted. Baron Cuvier's inquiries, about the same time, led to a dmi- 
lar conviction, that the celebrated London anatomist had been betrayed into 
error, by a t«o haity and EuperBcial examlnatiou of the ^ecimcn 'font CiAfc 
iia».^lK Cann\ Oh. Fm*. iv. 4S3. 
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resided in Siberia, but inclined to conader them as having been 
conveyed by some current of water from another and wanner 
region, we have to detennine the locality of th«r residence at 
the very outset of our speculations. Now, these species no 
longer occur in a living state, -in any region of the earth. 
Their fgrmer geographical distribution can be inferred only by 
the dispersion of thrir bones. These relics occur very fre- 
quently in the north of Europe, Ana, and America^ in the 
higher latitudes, become scarcer aa we proceed towards the 
s outh, and do not occur mthin the geo^aphical limits of the 
existing races. It is vain, therefore, to have recourse to dilu- 
vian transportation, when we cannot pcnnt out the place from 
whence they may have been brought- If we admit that these 
extinct species lie buried in those very regions in which they 
' formerly resided, and the whole drcumstances of the case war- 
rant the conclusion, what are the inferences which we may In- 
timately deduce ? That as these species appeared to have 
lived in Siberia, they consequently must have possessed ha- 
bits suited to their geographical distribution. This is re- 
versing the ordinary notions on the subject; for, instead of 
suiting the cKmate to the species, we consider the species as 
suited to the climate. Sfx are we left in doubt on the subject 
The museum of nature has furnished us with a sp^imen to 
which an appeal can be made. The entire carcass of a Sib&< 
rian elephant, or mammoth, as it is termed by the Russians, 
was found about twenty-two years ago, by Mr Adams (the 
bones of which form the skeleton in the Museum of the Impe- 
rial Academy at Fetersburgh), preserved in ice, near the mouth 
of the river Lena, on the shores of the Frozen Ocean. Did 
the skin present axtemally that thinness of hair, scaliness <^ 
• surface, and naked appearance, which characterize the living 
elephants of the equatorial regions, or did its condition, as to 
hair, indicate an animal fitted, by its clothing, to reside in a 
cold climate ? The covering was of three kinds: — bristles nearly 
black, much thicker than horse hair, and from twelve to ^- 
teen inches in length ; — hatr of a reddish-brown ccJour, about 
four inches in length ; and wool of the same colour as the hair, 
but only about an inch in length.- Thou£;h much of the fur 
was lost, upwards of thirty pounds weight were gathered from 
the wet sand hank. Here, then, is a demonstration, that the 
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Sibeiian Elephant was not, from the abuD^nce of its clothiBg>' 
fitted for a warm country, but destined fw a dwelling of an. 
of^xiffltc character. In other wwds, that the Siberian de- 
phaot was fitted for braving the severity of a northern di- 
mate, and that at the period in which this individual died, 
there was freezing tailing place In Siberia, much after the some 
maimer as at present. To form an accurate ccmeeptioD of 
the Siberian elejAwnt or mammoth, we must not imagioe an 
ammal naked, like the African or Ariatic species, butenvdoped 
in a shaggy, thick covering of fur* like the musk ox, impene- 
trable to rain or txUd. The carcass of the Siberian rhinocerois, 
found on the banks of the Wilhoui, in 1770, by Pallas, gave 
similar indications of its hury covering being suitable to an art- 
tic animal. 

Perhaps there may be some readers, irritated at the over- 
throw of a favourite hypothesis, ready to <^er the following ob- 
jection. How could such animals, as the. elephant and rhino- 
ceros, find means of subsistence in the northern regions, whidi 
are so scantily supplied with herbage P There is no difBculty 
in concaving the elephant capdble of securing food, vhea we 
know that many of our largest quadrupeds .at present people 
those r^^a; such, for example, as the muskoxj the moose 
deer, and the bison. The kbd of food these ancient ele|diant§ 
onployed, will {Hvbably never be ascertained, and we do .not 
prasess the means of forming even a femable conjectuire- We 
may know the kind of food the existing spedes pivfer, but this 
yields no aid in determining the taste of the extinct ^pedes. 
Who is there acquainted with the gramineous character t^'the 
food of our fallow deer, stag, or roe, that would have assigned 
a lichen to the rein-deer P 

Yet, reluctant to admit that Sib«ia was once peopled by 
elephants, the reader may be disposed to ask, how could such 
animals outlive the winter ? This question can only be answer- 
ed by a reference to the history of animals in. similar drcum- 
stances. The modem northern animals migrate, and we en- 
tertain little doubt that the Siberian elephant was equally dis- 
posed to the shifting of place, with the changes of the season. 

Those who have been misled by the prejudices connected 
with the names elephant and rhUwceros, and in consequence 
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Inve otmceiTcd the climate eS Sibem (o have been wann of 
<M, to sirit their suppoaed tropical aaimaU, nay yield to the 
Ibroe of the preoedJDg argumentB. Those, however, who tEoa- 
gine that our earth is red hot at the centre, as it was fOTinra-ly 
at the aurfaoe, — that the peiiod is not Itmg passed by, ance 
the crust became so coed as to allow climate to operate, wiU he 
inclined to retire from the uateoaUe outpost, formerly occujHed 
by the mammoth, to the more inaccesuUe strongholds of our 
Kni^ quanies and coal-pitB. The strata, accompanying our 
eoal metals, abound, say they, with the impressions of plants, 
wbii^ do not resemble the modem producbons of our country. 
Id <^n to find analogous forms, we must betake ourseWes to 
warmer cKoies, and trace in the reeds, the palms, and the ferns, 
reared under a tropical sun, species resembling /those relics 
wfaid) the (^der strata have preserved. And, if the fossil 
plants resemble tropical spetnes, is not this a proof that our cli- 
nate once resonUed a tro^ucal one P Two things very dtffer«it 
are here eonfounded. Our fossil plants may resemUe tropical 
^ants ; but if they are not individuab ot the sane epeciei, the 
data which they furnish, however usefnl in tranng qfimiiet of 
fooK pr soructure, fiwiudi Bp clew whatever for determining 
geographical or ph3nDcal lUgtribiMon, — for it is with plants as 
irtth aiunals,^— we may reason safely eoncemDig the individuals 
of a epedes, but not concerning the halnts and distributioa of 
•ne species, from our knowledge cf the characters of any other 
■pecies of the genus to whidi it beloi^ This country, coU 
as it is, may have had its palms, its cacti, and arborescent fans, 
ludw a temp»ature nmilar to the present, due regard being 
bad to species, tiot goiera ; for, at a cc»nparatively recmt pe- 
riod, and within the ^lade of the genealogical tree at our ex- 
isting quadrupeds, Britain possessed an ek^hant^ a t^iinoceros, 
a hy«na, and a tyger. 
UuisE or Fi.M(, > ^ 
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On the EatabH^mtnt of <m InvaUd thpot m ike Himalt^ 
Moimiaina ; being an Extract Jhrrn a Lettir add^taMi ia 
Sir Jamkb M*Ga,iaat^ BirecM-General ^ iht ArV^ Me* 
dical Departments By Dr Wiujax Boue, In^NtlMb 
General of the Ho^ntals of the Ktng't Trocp* in India. 
Ooininunictted bj Sir Jam^s M'Okmok. 

. [The following document containH a Htatement of gK»t im<4 
{Mitance to Europeans in Boigal, and even to those who 
take an interest in the health of our troops and friends in 
that part of the world. It communicates the account c^ a dis- 
trict, with a climate of snch a nature aa yiSl render it tume- 
cesBsry for inr^ds to seek health in Europe, and thus elW 
aMe them to remain in Ihdfa to finish their period Of iervii!^ 
To OBT troops, tb« impcKtance of such a cl£rnattf reqmies nA 
cmnMnt. We anderstaud that a district equaUf fa^mtfirilW 
for the recovery of hedtb baa been discoveMditi die MaHrtM 
PresidoMj. It ia on. a tablo^snd thirty miles in extto^ iii 
the Neelgberry hills, between the MaMior and Coromandelr 
coasts. To this district, tbose invalids tbnoerly sect home fa» 
Europe are now removed for the recovery of their health- A. 
nmilar favourably ^tuated spot has been lately met with 
to the northward of the Bombay Presidency, whither inv% 
Hds are to be sent •]]. 

I UAVB BOW the pleasure of commanicating to yOU acapjotn 
document which is verj interesting to the snmce, aa eooStaiag 
all that had been boped Itobt, and pT«dieted:of,'thee9UUtstA^ 
an invftlid depot in the Hiirud^ah. By Has Kfoit of a special 
comiMltee, of vrfiich the sapeiintenc&ig surgeon c^ the dlstrtet 
(Menit) was president, the advwitages to be deri>red tuxa it! 
aie ao evideat and coB£imed, that I should thisk it will be, or 
■ Jt ponpblet has just been put into our hands, entitled " A brief DIs- 
■ectatiMKAdieCXmste'oetlwHUlFravinces.MeDiuNCted wMi I'slheltifQiii 
By JuUu»JefiVeys,HetDberof the Boy^ Cblkge of SurgeeOB of Ltuiaini, 
Assiitant -Surgeon to tlie Hooourable East India Compsny," puUiBh«d at 
CHcuttS in 1824. The author, after an interesting discussion as to tlie na. 
tore (if ttie cHmale in theae elevated districts, stronglj recnmmends the send> 
i^; i£ itnalidi to tba UB pravlneeai amd mainttmn tbi tJielr climate is mcTO 
&T.apsble to Indian invaMs than tfaat (^ £unipcL 
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rather must be, established by the sanction and authority at go- 
T«Tiiiaent ]>ndour, the ^le of this sanitory depot, is a part 
of tbe devated range of the Himalaysb mountains, which rises 
above the Deyrah Docmi. The centre part of this range, called 
Mussooree Tibi and Landour, has for some years been resorted 
to by. invalids : houses were erected there by them, and an ex- 
perimental physic garden for riiubarb, &c. established. It en- 
joys a delightful climate, presenting as great a degree rf equa- 
bility of temperature from summer to winter, and frcHn day to 
nigfat, as can be desirable. In summer, the temperature is low, 
and all accumulation of heat is prevented by the coolness of the 
breeze which ascends from the valleys. The transition to the 
rains makes hardly tuiy difference in the temperature ; and 
though the weather is gloomy occasionally, it. is [feasant and 
healthy. lo the month of October, or at the conduutm of the 
rains, the sky is so dear, the air so mild and still, that the cli- 
mate is said to be perfectly delightfid. This clearness and pu- 
rityof the atmosphere continues throughout the months of Oc- 
tober and November. The approach of the cold is so §^^ual^ 
and its degree so moderate, as to be well calculated to brace the 
system, when improved by a previous residence among the hills. 

The eligibility of this climate for restoring to health Euro- 
peans labouring under diseases induced by a residence in India, 
is not now fortunately so much a problem to be solved, as an 
inferaice to be drawn. The hills have been vidted for several 
years for the recovery of health, and the Mussooree range has 
been resorted to for the last four years, during which time in- 
dividuals of both sexes have resided there during the hot sea- 
son and rains, and all speak in raptures of the dehght they ex- 
perienced, and the recovery the invalids had. 

In the selection of the cases of invalids of his Majesty's aeS' 
vice lo be s^t to the sanitory depot, some consideration was re- 
quired oo the nature of the diseases which were likely to be bo- 
ne6ted by the climate. The diseases most prev^ent in India, 
such as fevers, dysentery, liver complaint and sjJeen (where 
there was no serious structural disease in the two .latter), with 
the cases of those who at the conclusion of the rains particulariy 
suffer fn»n a suEpension of the functkns of the liver, and a tat- 
jud state of the viscera, as wdl as of others who are w^ in the 
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cold eenson, and invalids in the hot, would, I should think, 
be cured, and the most aggravated cases alleviated at least, hj 
a residence in' the climate. As pulmonary complaints are, it 
appears, endemic in the place where the action of the lungs must 
be increased from the rarity of the atmosphere, it would not 
be wise to send them to snch a dimate, although the allevia- 
tion they might obtain in the change from the heat of the 
plains ftx a short period, might be thou^t to raider it humane. 
However, as much was at stake in the success of the first at- 
tempt at the establishing an invalid depot in the hills for his 
Majesty^s forces, I conununicated my ideas on these subjects .in 
a letter to the surgeons of King's re^ments, from which the in- 
valids were to be selected, of which I formerly inclosed you a 
copy. 

The time necessary to remain on the hills, must of course 
depend upon the nature of the case ; but a residence of dght 
months (that is, from the beginning of March to the end c^ Oc^ 
tober) may probably suffice for the generality cS cases; and 
(hia, with the subsequent and previous four mtmths of the &M. 
teaaoaf will give the patient an uninterrupted uxteen months of 
tad weather. But in a rigid ctHnparistHi of the powers t^ a hill 
and European dimate, in radicaBy curing the most aggravated 
cases of Indian disease, it will be necessary to give to both an 
equal quantity of time to produce their respective e^ts'. In the 
selection of a ccmvalesc^it post, the elevatimi of 6S00 feet'was 

. deemed indiq>eiMable, it giving a mean temperature of about 55^. 
Three or four hundred feet higfara- or lower may depress or ele- 
vate the tlmmconeter one d^ree. The top of the range will 
"* enjoy the most equable temperature, and if, at the same time, at 
the bead of a valley, there will be generally a cool breeze in 

.summer; but there are sites on the northern and Bouthem sides 
of the ranges, that afford shelter and warmth, and the contrary, 
as to summer and winter. But the general temperature of Lao< 

' dour is so equable, that these conaderations are not so material 

.as diey may be elsewhere. The part of the range to which the 
name of Mussocree is more espedally applied, bdng already oc^ 

■ cupied with bimgalowg, it was necessary to erect the invalid 

buildings at Landour, a continuation of the range, and in fact 

preferable to Mussooree, &om which it may be distant by the road 
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in n eagteriy direction about a ipije sad a half : it» doecdoa is 
edstasd west. The extent of ground, ijU <^eBii]ga^ aad devai- 
Hoa, punted it out us well or best ad^)ted for Uw potpoee. 
the devatitm of I/«vdour above the houae* at Mauoone U 
780 feet ; And its hng^t above the lerd of the aea may be 
about 7600 feet : ^re u a diilereiiee amcmg the engineera of 
180 feet 

The top of Landour is covered with oaks and Rbododendra, 
and tiie aides of the northem face with the Pifita iong^idiut. 
Hie peak is ocnnposed of hard quartzy sandstone : beloW this, 
the fNUtdstone is of a more granular texture, andeanly separaUe 
into masset for building. Clay-slate is, however, the predomi- 
nant rook, and some has been discovered fit for slating the 
houses. Limestone is abundant below the granular sandst^me, 
and in its vicinity heavy.spar. The springs of water are pimty, 
imd peraiaial, and sufficiently near to afTord an abundant sup- 
ply fbr every purpoie, with tbe aid of mules and puluds. By 
coofinii^ the water of the higher springs in easterns, great abun- 
dance of water will at all times be obtained, and at a very short 
'distance. But at OOOO feet elevation, there are at ^ seasons 
coiinderable streams of water- 
It is well known that the climate of the Mussooree range is as 
equable throiighout the year as that of any other caH ffimate; 
that it is eamly and equally accnsible at all seasons of the yeaa, 
and that the rituadon cotnfatnes in itself a sufficient number a£ 
aithar advantages to make it the most behefidal reddence Sot in- 
vi^ds. Ltmdour is in Latitude 30° S6j^ N., and Longitude 
'7»'4^£. Thenicantemperatureof the year is M".9iK; the mean 
tetnperatuie of April, M{° ; May,fi6"; June, 67"; Joty, 97*^ 
August, 66°; Bepteaiber, 63° ; October, 61°; November, SS*: 
December ISi"; January, iOf; Febraary, '«»(■; Mandi, J!»>: 
■ad there is great equability of temperature during the day and 
night. 

Tfie vegetation is vigweua, and resemblea the hixoriance <rf 
tho garden latiMr than the ranksiess d the jungle. 'Ppkataa, 
eoiTotft, cabbages, cau^owmr, cnioag in great perfcetiom, fawt- 
MKt, no) kol, ialads, 8rc grow here ; and, by proper' oMva,- 
tion, and ti^jng advantage of the northem and eontberB as- 
pects, a succession of many of these may be had threu^uut tbe 
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jvtt, md tbeJt- culUvatklD be a iNturee of grmt ^euate and 
hnlUt to tbe invalkU. 

Poultry thrive reiAtfluil^ vdl ) exodient UU muttAi sad 
cattle are easily procured ; goats and ftiga are BiiaHniiu. Tbe 
European fruits, as aj^les, apnoots, cherries, J>e0s, tmnanti* 
laqjberriea, barberries, strawberries, fcc are abundant Deer 
and antek^K^ pheasants, partridges, and the jungle ftiwl, an 
pkntifuL 

Of the men who were sent to tbe sanitor;y depot, it f^pears 
tlut the greater proportioo are now free from disease, and are 
in &ct become robust, and the convalescence will be still mrae 
nainml towards the oodunenoement of Ute ctdd s^Mpd in No^ 
mtaber, when it will be attended with no fiuSlxr pvaodc^ at 
c^Knlnental advantage to the service to ntmA tb«n kngw ob 
tbe hilta. Mr Cathcart sdys it Is h aouitoe of haffbtem impos- 
ttbie to deasribe, to witseia th^ anttodmeat which appears t^ 
have taken |daee aibnag the troops, b^wdally saac^ they were 
boustd jmt before the ratne. The only caste which it is t* 
be af^ndiended will he paftnaBeniiy tomi to be oS difliouH 
cure, are the cbrooic sidten oaatsof tbe Honourable Cona^ 
pany's European Bcginiafit^ with tne or twdc^ the! Artillery 
who had be^ at Chedtiba mdr BtayoPt and the rhnunatie 
cases (widi a^ptnlcod ^wpteads) of his Ibieety's Slsf. lUgi- 
nMot^ andone pMtient who baa bad two dbaoesses ruptiued in 
las buqpi tad. mttH did. Gaod efieots in their oases are, bow- 
aver* to he BOtictpated frmn the fiost and snow. Tb»e inv^d» 
wiU hJcTs to ronaili there tbrou^^boilt the winter, which is mucb 
MUder thaaanBngliebwHitar,.a)id also wch ttf Uwm as may not. 
ba si^ciently Fsdoveifed tor be r aa aBti l d by tbe thne that the cold 
aaaaBo aats lA on. the ]dains. 

Tbe etperfmeM hitherto has had so tittle )air i^y (owing 
lo onsHNdaUc cfard m a n ta i Miea), and the polod has been of so 
short a duradtn (since Aptil last), that at first cxie could have 
•oarceiy vedKurad to faoopuMe a* o^iaoB OB its ultimate success 
br UHam. Bmt fton lb* official bats reended in the reportof 
tbfi fecial oonHsitteei it ae^ba now eslabhdied that its advan- 
tages cannot be longer doubted) so that the most fostidious ^an. 
set have a jiw far throw^g d^stacks in the way of its be- 
OMoing a permanent depot. It toill be attended with moie ex- 
tensive and pennanent benefit than any institution ever eeta- 
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blisbed in this country, upon a pnocople of humaiHty, as well 
as of the mercantile priDciple of giun ; and it mil moat aoiply 
rt^y the government in a two<bld manner. 

' HXAsQvAHKSSj-glllU, ) 

Jm^ as. iBita. f 



Obaenmticms on the Natural History ^ihe Chamseleo vulgaris, 
or Common Chameleon. By Hob££T Spittal, Esq. Member 
of the Flioian Society, &c. ' Communicated by the Author *. 

J. HE fdngular halHts cf the dumeleon bare ev^-exdted po^wlar 
astcmishment, and from thor peculiar interest, claimed in a high 
d^ree the attentkxi of the natural bistnian ; and tboi^ it be 
now Bome time since, through his aid, many sngidor, Init eiro. 
neous ccHiclusions, conoeming the nature and halnta of diis aq- 
mal, have be«i dissipated, BtUl we trust that the few remarks 
we int^id to make, from persnial obsavatiost— having had two 
of these animals in our poBse&nra &a several months acme time 
ago— will not be deemed unwtHthy of attaKkn. 

That the particubr species to wbkh our oboervations i^iply, 
may be identified, we may mention that it is designated by 
fiaron Cuvier, in his Regne Ai^mai^ " Le Cam^^on wdinaire." 
It is a native td Europe, Ana, and Africa. Those in our poa> 
session were brought from the south d %ain, and measured 
about five inches in length, excluave of the tail. On beii^ 
touched, they omveyed an inqweBOCHi of cold to the hand, and, 
Hke other cold-blooded animals,- were vmy sluggUli in their 
motions; and, indeed, we have frequently atnerved xHteta re- 
main in the same posture, for hours togetho', firmly emforacu^ 
4he twig on wlucfa Hiey stood, with their toea, havmg at the 
same time, the t&l gnierally twisted around the aame, or some 
adjacent twig. 

- When excited to motion, 1^ the appearance (rf* a fly, not 
within the range of thor power, <ft otherwise, they proceeded 
very slowly from branch to branch, moving first one extremity, 

* The Agmna and FolgcAlonit, like the Chanieleoii, dlsplaj, accordmg to 
circniDstaiices, tsHoub besuUfol cdouiB. EveD the dtep bbuk cdoarat Uroti 
Msumeil by the Cbameletm, occuts also in these cre>ture«~«,£oiT> 
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tbm anoUKT, at the sante tune Mcuring tbaBsdvcs. by dxir 
tails ; and we' have tStim oba^ved then trust entirdy to liw 
oi^an, when descending fram tirig to twig, and aonetimes been 
impresBsd with the sndlarity between their motioiis and those 
of some of the moi^ey titties, having prehenale tails. 

Siu^isfa though the chamdetm genoally be, there «e parti< 
calar wgans whidi tona. eminent exceptions to this general !»■ 
mark, and this is particularly the case with the eyes. These 
(H^ana, except when the animals mere a«leq>, were used with 
great alacrity ; and it is no exa^eratim to say, that they wc9re 
aontinually roUmg in all directions, with the suigular peculiarity 
of each eye hanng an independent motion, as mentiiHied by Ci^ 
Tier and otben. This fiwt we have frequently observed ; aad it 
was not an uneonunon thing to see one eye directed upwards, and 
the other downwards ; w. one backwards, and the oUier iti aft 
o^oaite direction, at the same tinw^. Thua, in a beautiful nu», 
ON, one fimctiiMi is made to compaksate for the want of anotJim't 
for, thou^ naturaUy sluggidi in the motiiHi p£ its body gUK* 
rally, it enjoys a more exiennve sphoe of vinw than any oUier 
n nifn nl in similar circumstanoes ; and is thus f^iablpd . to disco* 
ver its {Kayover a mudi lai^er surface, thuij did it not posacna 
the pxtensve motion <^ its eyes mentioned, it otherwise covld- 

They lived entirely upon insects, and these were tempted to 
appraadi by besmearing the twigs in the cage, with hmey. On 
(riwerving one— wtuch was easily known, by. their keqnng one oc 
both eyes stedfastly fixed on it fw a short tmie— the method d 
attack pursued was to the following effect. They dowly moved 
towards tbcar prey, as if afraid tbdisturb it; at the sane time 
ke^Hng tb«r GTes firmly fixed upon the inaect undL within a 
few inches of it, then on a sudden dartiagfortbtbeUngue, and 
as suddenly withdrawing it, the^ secured their pny, winch voy 
vnaKnous mastication and dc^utitkn. soon diqiosed ol. 
. Tbe greatest distance to which we have observed the ttsogue 
protruded, was about five .iadies, generally leos,^ never more. 
This organ, protruded by strong nuiscular pqwor, is, we believe, 
diiefly returned to the mouth by an apparatus attached to its 
base, which acts.by ite reailiehcy, in a somewhat arailar way to 
the elasticity of a nlk purse, when drawn qut, and suddenly let 
go. The better to enable them to seize their prey, the. extre- 
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OHty of the taBgue ftiUs up ta it blight extent, umitflut like 
Ibe e rt rwniy of the pRd>oaaa of an elepbant; Bad moteorer Um 
Mgwi u ccKWd with n adhenv nntta-. 

Atoording M die quiblity of Air in tbe UingB, the l*taal di. 
meDEXMis al tbt cfaamdeon are mbte or km extnded. We baVs 
ebienrcd them iiK»e than on in^ ad a half in bre*Mt aabas 
Ae tinem. I somedtiK*, bamemfy oorop reMo d to k» than baM an - 
locb ; their usual bulk was the mediDin between these. 

That the chai^ of oJour hat an latnaato tdatioD to tba 
bulk of the animal, or, in odwr wndiy to the qaantitj of air in 
Ac lui^;*, there ia every endcnoe ; atxl we riuD noW make a 
few remarks oo that angular pbenomboboj ataJii^ the vaooes 
A aw g es t^ ctrfour obmved, and at die sade tiaie the wcant^ 
■teoeeB in whic^ the animaliweeepbucd at tba moment. Toeau^ 
nunicBtea knowledge of the portioalar shades of cotourtMliccdt 
we shall refer to the nearest in Wenua^s ** ftaneiidaturp of C^- 
towV," by Sjme. The uaual cdour obacrred during die day, 
was a mixture of, various shadea of grvoi, in incgular spola; 
towards the bead, these, however, scanetiroes assmned the form 
efstiipet. ThefislknringaretbenunbaBofthesbedesof green 
iccordbig to ^me, wtn^ approacb nearest to dioae we noticed^ 
yjx. Nob. 46, 47, 48, 51, 52, SS, 64, 67j 56, frequendy inter- 
ttdaed widl naariy all the shades of gray given by Syme. Some 
dUeS' theae odoors' were sbgfady mixed with ydlowish paachw, . 
tppfetdiag to Na 71 ; at other timn, with daik pur[^ spots* 
M^ b^ter IB ocdouF dian No. 96. 

fBoeh were tbcu usual colonrs for die most part cf tbe d^, 
whUe moting dkmt, undisturtked m tbor- cage, or aauiagst the 
twigs of A plant, a tbe sevchof &od. When of tbe ^wenah 
hue ntntluMd, it was soinAinies difficult to dbcovcr tbeas 
aniHigst die kKves ; and mdeed it ssema pmbaUe tbnt dda may 
be a pniviMOB of native, to raable dw ofaaaHleon to praeaic its 
jbod, which ooouats chiefly of insects; and these, had ibe ani- 
mal 'bera of a ccdout iam« diatiBet fixn that of ita nabsnl baba. 
latiMi, trees, ndgfat have ben detcrMd frou afqamadii!^ witfeal 
a tcn^Ue distaocfl. 

At nif^t^ when asleep, the colour was of a ycUoto faoe, mp^ 
^iroadiing to Noe> 71* 75, aad 6S, M diibnat dttcsi Bei^ 
desiious to ascertain the lAet of ^bt on them, wUe trf that 
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bcJour, we {iboed, £ca this piWpow, a Hgbted caiidJe, about 
dvee or kmr inches finai the aide of ode of dieee AniituA, and 
aUowed it to remain fiir a few nunutcs, the cfiect td whi«h ww» 
that ti^ browH spate (No. 106.) began to appWr at irregular 
dbtances, oa tbe tide next tbc lif^t. These spots gtaiiuHj. 
deepeDsd in colour (No. IM), until they attuned tlutof adailc 
baown (No. IM.) On the removal of tbe light to a <liitaiiiHy ' 
the spots as gradually disappeared, and the animal ainimed iui 
iMoal ydlowiA hue. 

. A sfanilar. effect took place on imitadng a shower of rain, hy 
■pRokling wato* over the animalst but in a cOofe tqwl nianaM< 
than on the application of the light. 

These two expcfiments we refieided acveral tiaes, witb ind< 
lar resuhs ; and we believe the appeaianpe of these spots to be 
owing to the irritadon produced, in the first instance, by the 
heat and light ; in the second, hj the mechanical irritation «f 
the water. The animals never awoke during these e^nrimanti^ 
except when the artiflcial rain was loo heavy, or eoBtinuad few 
akHigtinie. 

Srarfiy after these animals cub». into our -poamsipD, tme cf 
than escaped ftton tfaa grecnhouae in wladi thsy nsded for a 
time ; and it was not until after a very diligent saArdi, 'that w« 
dfeogwetud it mongst some Img grata, of a eokmr irindi sur- 
prised us lerodi. ICifipMml at first aght to be speckled blnofci 
and white ; on closer examination, however, the dark colour waq 
between Nos. 96. and lip.r— the light i^ipaiently a mixlmK, t£ 
Nos. 6. sud IS., No. 6. peculiariy. These cokiva were in la^ 
irregatar patciies. WUle of this hue, its dimsuiiiuw were h». 
wualfy small, its sides wcve muck flompreaesd^ and we may slate 
generally, that when of a dark colour, Ihey were usually iu a 
coni'iveaeed stale i ka though in the case just mentiraiad there 
Was an af^nouh to a wluto at aame.piaces, still Ik dark colour 
was mestpnAwe. 

On oua ocoarinnj we nmsihiil the cAstt of itwwg prisBonon 
these aalmala, ' Wiabiog to lake mm of dteoi ool itf the cagB m 
a>hich tlM7 were usually confined, sf>d gpprwickaagttfae baud tw 
waids k fiirthat purpose, the ammal Mtreatad ftr alittla al 
finty then ea a sudien turned mnnd and< sand one of our £»■ 
gesKf without fiirdier mischief, however, than sli^tly raiong 
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die cuticle. At this inonient the ctjour changed &tMn the usual 
greenidi mixture to that of a yellowish-grey, approaching to 
Na 13, spotted over, at the same time, with numerous red 
p(»Dts (No. 79-J, about the tdze of the bead of a jmi, while the 
animal became vaare bulk; than we had ever seen it. 

. Some days ' bdbre death, which took place, partly, in cmise- 
' quKice of the inclemency of the weather, but particularly, we 
believe, in ccmsequeDce of the want of food at the time, the 
flies having nearly all dis^ipeared, worms and other small an^ 
mals were rejected, they gradually became weaker and weaker, 
(ell the twigs, and came to the Boor of the cage. While in 
this weak state, their colour differed from any we ever observed 
than to assume while in health. They bet^ue of the blow- 
ing hues, viz. y^low, aj^roadiing to Xo. 75, and purple, some- 
what like No. 96. These colours were in large insular 
patches, isuid seined gradu^y to brighten as the animals be< 
came weaker, until on death they were brigfatest, (No. 63.) 

< Frran frequent obserTation, we found, that during the day, 
while in health, a slight change in the shade of colour took 
place ev^ry ten or fifteen minutes; This did not happen at 
night ; the same hue remained then for a much longs time, and 
altered very little. 

We never noticed the change of txAaxa in the sligbtesl d^jee 
to d^okl cm the cdour of the body t» whioh the animals were 
placedi 

With r^ard to the transparent property d the body of the 
chomdeon, we have only to say, that on one occaaoo, we are 
tcJerably sure that we observed the shadow of the wires of Uie 
cage, during the bright sunshine, through the body of me of 
them, while in a compressed state. 

' Thew remarics, we think, seem to shew that the eusting 
(^Mokxis, which at^bute the change <A ccJour to the action tA 
the lungs, as the chief cause, is oorrect ; not we believe entirely, 
howewrj owing to the change of colour of t!^B blood, acoonling 
to the reqiiraticm, transmitted by the akin ; but conjdntly, wj^ 
its (ffectis m the int^;umait8, rendoing them more or lees 
traise'or flacdd; and thus enabling the sur&ce to reflect difb^ 
rent rays of lig^t at difiWent times, acocntling to the state of the 
t . 

L.iliz,,!:,., Google 
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integuments. The mechanical action of the lungs, we presume, 
must have a similar effect on the skin. 

It is cunous to diserve the (pinions of natucalists concerning 
the change of colour in the chameleon, and we have beie Mib- 
Joineii those of the authors we have consulted on this pcunt, in a 
tabular form. 






Akistotl^. 
Plixt. 



The Cartesians. ] 
Kr>CHBi. 

SoHlttKl. j 

Author in Reei'~ 
Bncycloped. who . 
quotes the pre- 

. ceding five Au- 1 

EncycBrlt. 
Eacjts. Edin. 
Lm^oa, 
Sjstem. Nat. 

GOMISMITH, 

m. Nat. 
H&snLaoiBT. 
Shaw, Nat. Hist 
RoBSELi., Nat. 
Hitt. Alepppo. 

FLEMIKa, 

PbUin. of ZooL 
French Academi- 

Lackpedx, 

Orip-Quad. 

D'ObfOXTILLK. • 



Ttavela in Africa. ' 



Tikes the cobur of bodies which it approachea, except red 

and white. 
From affections of the mind of animaL 



Bydispodtion of parts that corapoae the akin (living a diH 
lerent modiftcation to rays of ugbt. 

Imajpnation of unimaL 

Oranulea on skin reflecting colour of bodies adjacent. 

Thur difierent afiections increase or diminish the Intensi- 
ty of the tints of colour. ' 

Sliin yellow : blood violet ; change in consequence of i 
rent qnsntities of blood driven Into skin at different 

Changes on exposure to sun : colour nrrmfi to depend 
sUte of health, temperature, and other unknown caui 

Lungs render akin more or less transparent, and also 
change the colour of the blood sccordng as inflated. 

Pwhaps from being seised with a kind of jaundice. 

Not from colour of objects it appTDSches. 



From olgeets on which they happen to be placed. 

According to states of animal. 

From exponire to aun. 

Fear, anger, and heat, 
lood violet i vessels i 
lity of blood driven 

According as blood is sent mo 
with the fresh air Inspired. 

According to their wants and pasaions, lui^ render body 

more or less transparent, and force the blond mn 

less to flow towards the skin : that fiuid coloured 

or less brightly according to quantity of air taken into 

From quantity of oxygen In lungs. 



ir less rapidly in contact 
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These quotatioaa «hcw that the apjAaae t^ naturaliBts on this 
sul^ect are very various, and evea coDtrodictory. Hmverer, 
vith the ejicepdna of a few, indbdii^ Dr Russell and Ptiuy, all 
at c m to agree, that the colour c^ the camelemi does not depend 
ea that o( the body on which it happens to be placed. 

Dr. Russell drew his concluaiMis frwii observing, that stnne- 
times, while oa a tree, the colour of the animal approached to 
that of the bark ; and 9^11, while on the grass, after some time 
it iMcante <^ a green hue. Now, these two cfJoura are the most 
usual, 08 fitr as out observation goes, which the cameleon as- ' 
saBKB, however dtuated. Coincidences such as these however, 
we admit, are certainly liable to midead, espedally tho«e, setting . 
about an inquiry of this nature, under the influence of a pre- 
conceived theory. But indeed, Dr Russell at th« same time ad- 
mits, that the cameleon does not always assume the colour of 
tbe ground cm which it is placed, and states, thdt;, when put in- 
' to a box lined with black, it sometimes became Eghter in colour, 
nad vice versa when put into a white aae. Another objection 
to thb theory is, that the cameleon retains its hue for B«ne time 
after removal from the spot where it had become of any par- 
^ular colour* which could not be the case did it depend upon ' 
die colour of surrounding objects. This fact we have often 
ncrticed, and with the exception of the somewhat ridiculous api> 
nions of Linnseus, Hasselquist, and Kircher, moet of the authors 
we have quoted, 'either distinctly state, or from their observa- 
tions on this subject entitle us to infer, that the lungs are tbe 
principal agents in the jffoduction of the change of Colour, their 
action being apparently modified by the temperature of tba air 
— ^ht—passions or affections of the mind — state of healjth^ 
various wwts — and perhaps other unknown causes. 

The opinion which we have adopted in a f<»'iner part of. tUs 
plater, iqiproaohes to that of " the Cartesiims,^ and.abo-to'a 
obtain extent agrees with those who beliew that the colour de;. 
pends upon the quantity or tint of the blood sent to the skin at 



In endeavoming; tq reconcile these two opin^ns, we woidd 
stale, that it is evident, from the tranduccsKy of the skin, that 
the blood must have ke share in Ae |iMd»eticn of cok>w ;. but 
we doubt whether, even by the modiflcation of cofour produced 
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by that of the skin along mth it, the varioUH huea observed ' 
could be accounted for ; so it seems probable, that the particu- 
lar states of the surface of the skin, must also have a share In the 
production of colour, by affecting the rays of light different- 
ly at different times. 

By adopting a modification ol these two opinions, it appears 
(o us, that the pbenomenoo is more satisfactotily explained, than 
in any other way *. 

■ In the end OFOctoberlBSTi the Editor received wrenl lire chameleon* 
from Mileg*. One of Iheie lived fbr nevlj s jeor in a hotJioiue In Mr 
Nrall's prden at Canonmilla, and died only In conBeguence of meeting vrltb ait 
acddenlal bnilaa HrNrilllnfenMiUm, that <^irheaBeTeiewiDl«r eametm, 
m4 flies dlwfipoand, Itwosbd chit^ wltfa «Wgri (OniiNS AmHiu), vhicti 
were alwaTs to be fbund under acme of liiefloirer-flDU sunk bi the tan-bedr It 
«1m ate centipedes (Scolopendra for&ata), and the small almost transparent 
eutb-wtmnf found among the tan ; so that food was never avanting. Du- 
ifi^; the wlnt« month*, the gndenei (Alexander Scott) put the prej into 
the ewndeon's mouth. Wbea summer ohm on, tUa was not netniruy t tlw 
■ntanal became lireljr t awl anwU-niethed lattices being fixed under tl^ sootc- 
aUe Mshes when open. It wm permitted to range through thf whole extent of 
die hothouse, climbing and descending, and moving &om plant to plant, 
availhig itself vei7 geneiaUj of Its pfdienrile talL It then captured straj 
fliee and spiders of its own accord, watching them on all sides with mo^t 
aaxlooa eyea,— UtenJly ocnBt sw J w i a' i i . The tip of its tongue was often beard 
to strike the glass ibarplj when the prej happened to be perdied on one qf 
the panes, thoi^ the animal was more than half a foot distant at the dme. 
It frequent^ changed colour i but it is cKfflcult, Indeed, to trace the cause or 
iiiisw of the dianget Ou one occaaktu, cert^nlj, the colour of the ne^^ 
bcj^fing lesf wcmcil to tava influenc«d the colonc of the anim^ In the 
mcBDiiig the cbtnidetm woi of a dJrtj cream^ctdour, which wis the mott 
fiequent colour during nl^t, and when asleep. Two or three hours after, 
wards, a fiiend (Mr John Llnnlng) having accompanied me to see the ani- 
inal,lt waaobsaredtobeofalKi^t^iKousgreenononesideof Its bodf, 
Mdof a.4HUte^.«Teenontbieothei;Mde. The bhiUi side was d>naUy«» 
poeed to fiie, iigiit of the sun passing through a. nsw^ unfiilded banana ksft 
of B delicate tenure. I made the chameleon come upon mj fingnr, and then 
held it In the shade of the crib^stone ; and both Mr Llnning and I remarked 
tb«( the two Aadce of green on the respective sides of the bod; continued 
evident for sevOTl minutes- Cc^ec-^louf^d spots won afterwards grsdWiLr 
Ij developed themseLves,. th;^ tfSaS» pfiohahlf tfi qhsoflM. on the Kf^Kfi't 
die skill, arising from gom^ d^free of exiilbnienl. or anger- "Che gardeaw 
(who is a Terji intelligent young Bian, and an accurate absenrer) mentjoof), 
that, when perched close to the glass.roo^ exposed to the iiil! glSBft of. li|^ 
the cameleon often became of a verj dark hue, almost like soot, but with some 
large branze-od«)ur<4 spots. On these og<mi(*Mi M was g«tunRrl>s''E^ ^ 



Notke of a new Scottish tocali^Jbr the Litmaa horealia. By 
John S. BnaHNAN, Esq. Member of (he Royal Medical 
and Plinian Societies of Edinburgh. Communicated by th4 
Author. • 

It were needkss to give a description of the LioDKa borealis, 
ai such is to be found in almoet every botanical work ; sufiice it 
to say, it is <tf the class Didynamia, order Angiospcrmia, axA 
the natural order Aggregate of Linnieus, the Caprifoliac^ of 
Jusueu. 

The flotvers oS the Linnna are said, in the Flora Suetnca, to 
be voy fragrant at night, smelling like the meadow>Bweet Its 
leaves have a bitter Bub-astringent taste, and are used, in some 
places, in the form of fomentation for rheumatic pains. An in- 
fuaon of them is esteemed aqiong tlie Swedes as a spee^ in 
sdsdca: and tbeiohalntaDtsof West Botimiacure painful com- 
(^nts in the feet of their sheep, with s cataplasm of this plant. 
The smoke of it, when burnt, is thought by the Norwegians to 
be beneficial in scarlet fever, and they use a decocdon c^ it in 
pfiora. 

There is only one known species of the Linnsea. Sir Joseph 
Banks had a drawing by an artist who was employed to deline- 
ato plants in India, which re^nesents a plant answering to the 
same generic characters ; but of which no spedmois have «ver 
been seen. The drawing is supposed to be a ftKgery : the 
younger Linnaeus, when in En^and, was much interested by 
the nght of it, but endeavoured in vain to ascertain its truth. 

The known localities of the Linniea buvalis in Britain, are 
confined, almost soldy, to the northern half of what is calkd the 
middle division of Scotland, in which there is many a likely 
shade, still unexplcwed by the botanist, where the Linnasa may 
have been yearly " bom to blush unseen" by his curious eye, 

tacbed, with its back dovnmoit, to the wire-trdlls, or to one of the cords hy 
wtiidi Uie Bube* were moved, w thit it wu probablr tn an uneasy podtion. 
When temoved from Its loft; ritualion, at the time of giving or tdVing off 
air, the ^idener obserred that It acquired itn usual green ccdour In two or 
tluse mtuutes."~.EDii. 



• Bead before the PUnian Sodetj, January 13. 18M. 
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and undisturbed by his rapacious hand. During the examina- 
tion of any plant, ihe mind oAen reverts to the father of Uie 
science, with pleasing emotitmBof gratitude for the facilities and 
cert^ntie? which guide it in its search after, knowledge and re- 
creative amusement ; but that plant whidi.Linnteusi from the 
thousands he had seen, selected to transmit his name to posteri- 
ty,' can nerer fail to draw from the mind of the botamst, a doa- 
ble share of such filial odenngs. '■ Tins little plant appears, frran 
the Lacheets L^ponica of Linnseus, to have be«i chosen by him- 
self to commeDiorate his name, when he gathered it at Lyksele 
on the S9th of May 173S. It was formerly known as the Cam- 
panula serpylti&lia of John and Ga^Mrd Bauhin, Toumefort, 
Morrison, Ray, Stc. ; but Linnseus soon ascertained it to-be a 
distinct graus, and, with his consent, his name was. ^ven to it 
by his friend Dr Gronovius, and as such was published in the 
Genera Plantarum in 17S7- From the Critica Botanica, we 
learn that Linnseus himself found aresemUanceof hisownearly 
fate in the history of "this little nm-thern plant, Itmg overlooked, 
depressed, abject, flowering early," and, adds Sir J. E. Smith, 
" more boooured in the name than any other : few could have 
been better chosen, and the progress of practical botany in Bri- 
urin se^ns to Ik marked by the more frequent discovery of the 
lunnsea.^ 

The Linmna borealis thus pre-eminently distinguished, iwd so 
interesting to the botanist, has . yet a furthei^ lliough a far 
lighter, claim on the regards of every Scottish votary of Flora, 
as bdng first made known as a denizen of Britaiu, by a Beattie, 
a name dear to ev«y lover of poetry and truth. In 1795, Pro- 
fessor James Beattie found it in an <Ad fir wood at In^is Mad- 
die^ on. the borders of Mearmfaire. He sent qteramens of it to the 
Linneaii Society, and hii discovery was puhli^ed in the third vo- 
^ lume of their transacdoos. Since that time, other localities in 
Aberdeenshire have been made known to the botanical wca'ld.' 
Mr Crai^e, according to Dr Hooker, found it in several woods, 
and Maughan at Crebstone and Eemnay in the same county. 
IMessrs Brown have recorded it as growing in a wood at the back 
of the hill of Kinnoul near Perth, which, as far as I am aware, 
is the most southerly station, that can, as yet, be asdgned to the 
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liaauam Biitaiii;* I haveseeaspecinmiBof the Linnieafroai 
the wooda aear Giordon Cattle, whete it was discovered by Hr 
James H07, the long cfaeriabed friend and oompatiioii of bia ^- 
tnni the Ute Duke.of Gordwi. So alive was Mr Hoy to tfae 
[deamiK.af botan^', and to d^nnras for ^ fHogreae ^ the 
gdraee, that be vamj a da; kept in profound, ood what to sone 
maj ^ipear »elfirii^ but what I should call laudable secrecy, the 
spot wfaoe grew the emUem of him from whose labours he had 
dedrod so much real enjoymMiL Prudently dedinii^ tbe re- 
quests of tfae merely cunous and loqiuntive, aod justly fpvmg a 
decided refusal to the solicatatknis of the uosatiable and unspar- 
ing purreyors for the herbarium, he, at all times, was ready to 
listen to the tme lovers <^ sdeace who occaaionally ^iplied to 
him, and, with delight, guided their footsteps through the rare- 
ly trodc^ path leading to bis treasure in tbe woods. Coo- 
sdouB, howcTer, that, in tbe course of nature, be could not loafp 
remain to be such a guide to tbe visUants, ** few aad far between," 
and, fearing that his discovery should die with him, at tl^e ad- 
vanced age of o^ty years, he, a few mcnths bdbre his death, 
made known Mi loc^y i£ tbe Linuea borealis to several indi^ 
viduals rending in the neaghboorhood. 

A few years ago, it was found by Mr Genge Andnson, Se- 
cretary of the Northern Institution, at Drummond, near Inverr 
ness, where oiie patch (Hily was found, which, as 00 flowers were 
percoved, was ooniidered oompletdy barren, and, as such, 
is mcQtitmed by Dr Ho^wr in tbe Flora Scotica; and Mr San- 
ders, the intelligent and obK^g gardener at Gcnrdon Castle, io- 
fornts me, that he lias never found flonwrs <m the plwits in tbe 
woods near the.castl^ ahbough some specimens tran^Juited in- 
to the gardm have repeatedly flowered. From the well known 
asnduity and acauracy <^ these observ^, it would ill become 
me to express a different opinion with rE^^ard to these patches 
of the Ijnntea ; but I am loath to leave the north undo- such a 
stigma of bairenaess, imd beg leave to remhid the Society of the 
peculiar evmesceqce of its flovo^ and the consequently redou- 
bled attention necessary to be given to it. It sboidd, however, 
be observed, that the peridd aX. which the linnea comes into 

■ It bu been found, stwiinglj, in Notthumberlanil by Mr Tievelysn^-Edit 
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fiow^, varies in diffirent eeasom, from about the tx^nnhtg <^ 
May t« the end of June ; and aa the plant is uflually cmfined to 
an isdated kicality, seldom exceeding one or two square yards, 
it JB most prob(d)Ie that all the flowers will be nearly, at ^e ' 
same time, in a state of maturation : the influvscMice, too, is 
very ef^emeral, seldom exceeding a week^s duration ; and as no 
fruit has, as ye^ bem foand in BritaiB, all traces of the flower- 
ing are oUiterated widi the fall of the ocvolla. It is, therefore, 
very posdble that a ipenaa not doeely attending to the Linnea, 
from these eJrcumstaiiceB mig^t be led rato the c^unirai, that the 
plant never had beoi in a state of inflorescence. He might visit 
the stMion at two periods, separated by a very short interval ; at 
the one, the plants n^gbt appear bearing thar numerous end 
beantifiil condk:, c^hg forth the Iwmage of every admirer of 
Flora, while, at the other, they could shew him no tmen vi 
their former glory. 

The LiAnsa is usually discovered in shady and old fir woods, 
and isj by Linneeua, stated to occur interwoven with ivy. The 
stadw) on the Knock of Alves is, by no means, so dieltered aa 
might be supposed ; there are few trees in the x-eiy immediate vi- 
innity, and they have been but lately introduced. The plants 
grow m a very vigcnHis conditicn, thouf^ on a thin and exces- 
sively barren sml, partly covering the bare sandstone rock with 
Its slender and trailing stems interwoven into a v«y dense mat, 
com|detety clothing the ground and extirpating every otW fdant 
from the station. The Eue of the patdi is abcHit two square 
yards.' 

The station I have now made known, may be oonridered as 
the most northerly locality far the Linnea bb yet discovered 
in Britain, as I am informed that the plants found near Inver- 
ness have all been carried away or destroyed. It was discover- 
ed in full flower on the Knock of Alves in June last by Mr 
Wilson, the learned and scientific schoolmaster of the parish, who 
was struck with its peculiar beauty and elegance. It was en- 
tirely new to him, and, carrying home a EOngie stem for exami- 
nation, he was agreeably surprized to find, by referring to Smith's 
Compendium, that it was the far-iamed Linniea ; thus verifying 
the opmion of its late lamented author, that the discovery of the 
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Linneea, in some measure would keep pace with' the pn^reBs 

ctf practical botaoy in Britain. 

The Knock of. Alves is immediately oa - the south ^de of a 
Toad leading from Elgin to Forres, \jiag about thtee miles frrap 
the former place, and •forming part ttf the estate »f A. Forteatfa, 
E«]. of Newton. The plant grows o» tbe nc^ tide of the hill, 
within a few yards of a tower iereded oa the lop, to tbe memory 
of the late Duke of. York. The access to the tower is l^ a path 
g^tly winding up to the top of the hill, and, in forming this 
path, part oT tbe Littnsa' has evidently been cut awny, and bo- 
tanists have to coagratulate themselves that this beautiful and 
interesting plant has not entirely been swept off: to narrow in- 
deed is the escape the Linneea has made, that the honeet coun- 
trymen of Moray, did they kitow its rarity and value in the 
eye of the botanist, would not hesitate to aecribe its preg^rvaticm 
from the ruthless agency of the spade and pick-axe to the w^rd 
»sterhood, wi^ul to preserve this ornament to their Knock, 
which, since the days of Macbeth, had been held to be their fa- 
vourite place of nightly gathering uid resort. 

■Mr MacgUlivraif, AstiatantJceeper of the Rcyci Muaeum, 
Ed&ftbwgh, communicaks thejbtlotomg note in reffo-d to the 
lAmuea: — 

Two large patches of Lianiea boreatis occur in a fir wood on 
the south side of the river Don, opposite Fintray House,'about 
seven miles frcHO Aberdeen. The first patch was discovered by 
Mr Craigie, the second by myself while searching for Mr 
Craigie's patch. 

Several localities in Aberdeenshire were also discovered by the 
Rev. Mr Mackie, now a preacher to Holland. 
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^n Jtlempi at a New Classification of the Cichoracea, with 
some Obaervations on the Geographical Distribt^ion of this 
Famibf. Bjr Mr Davis Don,' Librarian of the' Linneaa 
Society, Member trf the IiDperial Academy Naturs Curio- 
sorum, of the Royal Botanical Society of Ratisbon, and of 
the Werneriao Society of Edinburgh, &c. Communicated 
' by the Author. 

', n^ UATS.VHB o}uiU4»i there may be respecting the other fami- 
lies into which this exteniive class of plants has been divided, 
all writers, from the earluest period down to the prraent Ume, 
have, agreed in separating the Cichoracett from the rest of 
Con^osOa. They are essmtially distinguished from the other 
Cunilies, by their uniform, ligukte, hermaphrodjte florelA, ba.- 
ivjng a definite number of dmple parallel vessels. traver»ng their 

It is curious to remark the diatiibution of this family over 
the surface of the globe, and the proportion which it bears to 
the rest of ComposiUe in the . Floras (^ different countriea. 
These, will be best exhibited by the following t^le. 

' Flora of Great Brit^, 

Sweden, ........ I ... 2i 

Lapbnd, 

Switzerland, 

Crimea,. . 
SoitiiAfiica, 
Kberia, . . 
Nepal, . . 

North America, 
South America, 

By this table it will be s^n that the principal seat oi'Cicho- 
Tocea is in Europe, tmd that they decrease very con^derably in 
America— or rather, that the other families of Composites expe- 
rience a very great increase in the latter continent ; for the total 
number of Cichoracett, in the North American Flora, equals 
that of the North of Africa, while in the rest of CotnposUa it 
has nearly four times the number. In the Flora of SwitzerUnd, 
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out of S87 CompositCBf 114 belong to Cichoracece ; and in the 
Grecian. Flora, the total number of ComponUB is SIO, of which 
102 are of this family. Their number appears to decrease con- 
sideratdy eastward; for in the Flora of the Crimea, of 301 
CompoaiUSf 86 belong to Cichoracetx; and in the Siberian 
Flora, ^ere are only 33 out of 176. As sul^visioD is abeo- 
lutely necessary in all extensive familieB, in order to fiidlitate a 
knowledge of the individuals of nhich they are coniposed, I 
have therefore attempted to separate the CichoracetB into cer- 
tain groups, the characters of which are given in the ftdlowing 
arrangement. A list of the genera belonging to each is fdso 
added, and such as are new I have denoted by an asterisk. 

In order to render this mem^aBcomfdeteaapoMiMe, I have 
added the characters of the new groups, which are here pro- 
posed for the first time; andalsoof such. of the other g«iera as 
have been hitherto imperfec^y defined. The latter have been 
entirely remodelled, and many of them may also be regarded as 
new eombinations of spedes. There still remain, however, a few 
genera which I have not had an c^portuni^ of examining in 
suffidoit detail, to enable me to as^n to them their particular 
stations in this family. The anthers of dchoracea, like the 
rest of ComposH/e, are unilocplar, and composed of two valves, 
—on important charat^r, which does not appear to have been 
beibre noticed. 

Fam. CICRORXCFJE, Juu. 

FhteuR ligulati, bennaidiroditi, linilbTiiie* : UgrM aplce 6.deiitati, S-nerril: 
rwiru rectU, pctalleliB, parim infia dmtium riaus fiircatii. AaAtm ral. 
TuUa sugustlBniiils, crisU membnoMMi' p«dXuddL corooBte, baai bisetc 
(setis dentibiure membranams) s. liguU dmplid truncaUk aucUe. Slig- 
mata libera, fillfbnnia v. semicjUndrlcii, obtusa, papillosa. At/ienia nunc 
^Hcectlva. 
PlantK Uctescentes. Folia altema. Floras B)e[n<ls lutel. 

Trib. I. HIERACE^. BteefHaeiikim epaleatiun. AMhtra baai interlore ti- 
Ifull rimpUci membranacdi truncate aucte. Inmtuenua palyphylliini. 
Genera. Hieradum. Hapaloxtephium.* Crepis. Prenatithe^ Harpalyce.* 
Cboriama.* Andryala, L, Sckra. Rotfaia, Sthreb. WIM. LapMna, 
L-SeKr^ 
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Tllb. a. TAOAXACEA. JtMHjriMHfax cpdeatutn. AnAirm bed bbeUe. 

Ptffui plenimque jfoniabeaa, Involuenim poljjiiyliunx. 

Gmtm. Xjaontodoii, Stkrtt. Apugiti Aap. Oporiida.* Thrindk, JMh. 

Caiilopea.* JEthooU.* Tofpis, Adam. Oorln. Hedjpnob, £aAr«& 

Rhindiolus, Cmtn. Hvmeru, Sehrti. Z4daUu, G^rtn. Troxlmon. 

CynUiia.* Picris, L. HelmbitiB, Jtut. 

Trib. S. HrPOCH(EIUDE£. Staeplaniiim psMi distinctii cdertum. 
AmAtr* basi bideuUlc Pappui peinsteoB. /nnWumm poljphjllum. 



-Trib. I. LACTUCE.^- Reeeptaadum epaleatum. AnOterm basi bJdenUttc. 
Poppatfugax, moUisdmus, capUUceiu. 



Trib. 5. SCORZONEEE^. Rectplvcvlum epBlektum. AtiBma baM bUels, 
appendkuU exlgui reniforui! 



Trib. 6. CICHOR££. a»e^laaJ»m palMtum. AnAum but bklentaUe, 

' ippendicuU exlf^ nurceKente catoeMm. SUpi— fa leiiilc^luidrica, pa- 

plUowi Papput penbteiu, paleaceiu. I naatutnK n peljpbyUum, iquuTo- 

GenBra. Clcharium, L. 3c<^yinus, L. 

Trib. 7> CATANANCHES. Btttft^aUnm pakstum. FUamtnta articulo 
eupertore longo, teratL AxAtrm bati binuiculats, aj^MndlcuU orbkulatl 
. caraiiatK. SUgmala cranaa, brerta, U){ahtal obtun, prulnoaa. Pofput 
paleaoeuih Immtacrum scariiwum. 
Omnif. CaUoanche, /,. 

Tais. i. 

1. HIE&ACIUM. Involuerwn iiabiiiMvm. RtctplamiliiM aublavoaum. AAe. 

nla apice aimplicia. Pi^ipi nuHii aimpiki ordine copieajs, petnstentibui, 
aelaceo-pilods. 

Herbs pn^worplo, radiea pemmL Floret M*>, toUarii e. imamion. 

Hike Hierada feri omnia auctorum. 

2, HAFAI.08TEPH1UH. /mwAuruB tripUci ordine pol;pb>llinn laxi 

imbticatum. BmtpUetJmm acroUailatuni. Ae t tmi a andpiU-campreMa, 

hevia, apice attenuata : ili«e0 eplfsfw planiuaralo, cHlobtto ! f iifipt radiia 

duplid ordine coiHustsaimis, ca^ullaceis, mollisdmiB, caduds. 

Herbte (Eump. Amer. et Abik Bor.) ftreima, pilatm. FoUa omfifaxi- 

caalia, muaio.iletiUaa. Florea aufffi, ogrymitti. iDvnlucnim MqlfaM 

hitpidi piloiunmumr Pappus nivnw .' 

HAc Hieracium pyrenaiciun L. (Lepicaune multiuulis I^nir.) 
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H. ptdudiMUta L. CrqiU SUtirks L. Hiencium mumphjlfaiiii 
Put A 

3. CKEPIS. /mwhanna EimpHd ordfaie polTph^lhun, eoamveta, demam 
toTuInBum, ban ■qnunia plarimiB *oceffiorUB csljculatum, Rtceptaeulmit 
leviUr faroauni. FloauS fkiice nixdk. JtAenia fiuiformU, buIcib plurimis 
notati, ipice atteniiaU, dmplicla. PiyipvM lenuiidini cipillaceiu, mollis- 
timiM, f i^iax : radUt tri^id Mrie cemfe r tlwl n tif. 

Herbge (EuropetE) ra^ee annua, eaulttcatU*. Folia lajAm rmuAnaUi. 
Flonsovrri. 



Cicetidai. 

*. FRENANTHES. Iiteoiuenim penUphrUum, tubulatum, baii squaniiB 
plurimis breriasiitus imbricalii munitum. RaxplacaltHn jfiahtuto- Floi- 
euli S. Stigmata fillfonnui, hieptdula. AiAetua angusta, bine ctmTexa, 
Ixvia, indi caiinata : daoo tpigfne coocava, pariloi diUtato. /'qipui ca- 
pillaceuB, motlisslmiis, fugox i nuUit duplici online conlertis. 

Herba (Europcea) perermia, radfce repenii. Folia inteffra, ampleaiaaviia, 
phiuceaomtia. Flores porn, purptmi, difftue pmiciJaii. PappuH m. 



Hilc Prenantheti purpurea L. 

&. HARFALVCE. Jfwoluerwii dmpUd ordine potj^dijllum, cyliodricum, 
bad a^uamia aliquot breviaimis adpreada Inatructiliii. Rioejiiaciibim le- 
vltsr &ToniiiL Flaeuli indeflniti. SSj/mala fUifbrmia, biapidula> Aelierua 
aogiuts, angulata, sulcata, apce simplicia. Pappas piloaus, rigens, fra- 
gilia, penriatena, ctdoratua : nidiii du^id ordine confertis, dentlniUto. 

Herbe (Amer. Bur.) pemuut, raiiute. ' Fdia lapiia peliotala,- lebala. 
S]orea pameuiaH, aSii V. mei. Ftpfia/ulvuM. 

Ad. hocce genus pertineiit Prenauthea alba L. P. alUsaiiiia L. 
P. cQcdata PwA. P. serpentarla Pvrah. P. rirgala MitA. P, miu< 
]dex Pwh. P. crepidina Mich. P. racemosa Mieh. 

Ligube in //. virj/ala lO-nervue, nervis secundaiiis tnanifeatlsl 

6. CHOBISHA. InvobKrvm S-ph;IIum, boal aqu»mi» oralis fliquot muni- 
tum: JbUolit lanceolatii^ mat^^e sfariosis, invicem se Imbricatis. Recep. 
tacufum nudum. FbuaUi flnrea i\2), Sliffmala tUHbriDisL, minute [lapit- 
IoM> Achtnia subftuifonnia, compresaa, sulcata, glabra, aplce attenuata: 
^$e)> epigsno dllatato, planiusculo. Pappiu capillaria, moUissiinus, fiigu : 
nxHt trlplid ordine confertis, minutiaaimi denticulatls. 
Herba (Ins. CuriL babitanli) peretmu, mrmenloia, Aunn/tifa, haUiv pe. 
eiJiiin. . Caules/itifSinnef, longittitm, npentei, ad arHculoi raiBcet emi- 
lenta. Folia aofiioria, raaata, petiiiata, lentata e. prefimde tripartita i 
segmentis Ulcrilibus tiMUf intennedio MfofuJo. Petioliwt^ n. 
IrifalhtarM, t rn tOt e ul ali , dimiiBe t^erian wUnraiuo. Flores pro n 



Hk PrenaDtbeti repens L. 
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Teib.2.. 
' 7> OPORINIA. In ai u antm profiindi multipBTtitum, bui squsmis aliquot 
adpTMdB nnmitum. . Jfawy i aa uton &tobiiid. ^nOnv bad bisetce. .Jek. 
nia aubfhmlbiiiiis, coinpream, sulcata: wMttraiuTergi ru^osls. fappt 



Herbs (Europiea) pgrmnii, radiee pramona. Folia pAinma radieaSa, 
ImiuMinJa, nspiia pmnalffida. Sc^l ramni, dmimali, giatri. Flores 
peAmcufof), oum. Fedunculi sju»n»ri,~,A''ti'i>'>> apice rAtu^ifi. 

HAc Apargia BUtumiiHlis FTiSil Apargia langi diversa est involucTO 
imbiicato, pappl radils duplid ordine digestU; exterinribiu simpli- 
cibus dupld brevioribuB. 

8. CALUOPEA- Imxluenm dinpM serie poljphyllum, subtomloBum, bad 

gqiumulii jpaucia iiutruGtum. Rtaeptaeulum nudum, punctetum. FloKiili 
&uce extiki imbeiU 1 ^dtkra basi Uaetje. Stigmaia pruinoea. Athmia 
teretla, lerla. ' Pappus caidllariK; ra^it simplid ordine cooffertia, denti. 
culati^ equalibus, caduda. 

Herba (Euro^cea) perertnis, attpilosa, ra^eefibnta. Folia rodinafia, pe- 
liolala, ivncmata, glabra. Scapiui imiAinw, laoU. ■ Flog lotttnite/WnM. 
iDTulucri aquamis corinuJii, tatit aterrimt hitpidu, apice mgmiranaceii. 
Fappui ntMUf. 
H^ Leontodon aureum L. 

9. fTHONIA. ImMhitmuii mmplua ordine polyphjlluai, basi iquanua bm. 

viaumia adpreauB muniluin. BeoepiaeiiltM acrobiculato-acabnim. ^nflmw 
tNist biselK. SHgmaia lineari-Ugulata, papillon. Admia pentagona: 
anguUM raleatis, bevibus. Fapp nM It, setaceia, denticulato.gcabris, 
EqualibUB, persiatentibuB, imi baai calloaiB I 

Flahtee (Canarienses) mffhiHeMt, Folia dtniaia. Florea eilrini. 
Hiic Ilieracium frutieoaum WUid. Crepla fliifonnis HotL Ke%e,; et 
Tolpia lagopoda Sm. Can. Tolpia K^ere cerU dlstinctisainja invo. 
lucro squamia plurimls pnelongiB laria calyculalum, receptacuto 
alseolati, acheniia andpiti-compresaJH, pappo paleaceo difforaii. 

IS. TBOXIMON. Invalaarum duplkl ordine polyphylluni! .^JWigicquali. 
bua, adpressU. Reeeptaeubtm favoaum. Aj^wra baai biariatats. SHg: 
nuifa aeniicyliiidrica, papillosa. Aehenia elon^ta, sulcata. PappiraMt 
duplid ordioe dlgestU, per^teDtlbus, setaceo-paJeacela, longia, nqua- 

. HerUe <AiiMr- Boi.) jwranM*,' follja jmairinMf, ac^As vnijleiit, fldribus 

H4c Troiimon dandelion Garln. T. glaucus Purih. T. cuapidatus 
Pvnb. ■ 

11. CYNTHIA. Inmluamn multiparUtum : legmentia duplid ordlCi! diget. 
tia. Receplamium scrobiculatum. . Anthene baai bidentatte. Sllgnala 
llneari-ligulata, pruinoaa. ^cAenia ovalia, compUuats. Pappui duplexi 
tiHerier paleaceua, breTisgimua ; JnMrfor pilosuB, acaber- 

Herba (Amer. Bor.) perennU, glalerrima, ^fauca. Caules n 



i.3-Jhri.- Folia lievissima, tjilonga ; radicalla lyrata; CBUlina aupc> 
i^ni-a integerrma. Flores o«rd. Involucrum Ueve. 



Hike Troximon virginicus Gmtn. 
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12. HYPOCHtEms. /» 




13. ACHYROFSOBUS. Involaerum Imbricatum. Pagpw uolfbrmia, sti- 

[dtatus, plutnoeua; rocOia bad dmplkibus. 

Herbte (Europcete) pwetmw. Folk pilaa. Scapus lin^itw v. dhuta. 

Florm atiTti. 
Hhc referenda H;poclicerie radicati et maculats L. 

14. SEKIOLA. /mwHwriM (impiici ataie poIyphrlhuiL. P^fm* HnifanniG, 

■UpiUhU) plunwsku: mdiii ban dilatato-paleaeeis. 

Heibffi (Europee AurtraU*) annua, ramM. FoUs <imMa. Flores 

aurri. I nvolucrum biapidt pilamm. 
Hilc refereodte Suiola ^thnensis L. S. Cretenaia L. S. urens L. 

15. AGENORA. /nnrfucrum duplicl ordine polyphyllum, subimbrkatum' 

Paf^na piloauB i disci atipitatus: nufiu suliseUceis, denticulato^scabriK. 
Herbs {Mauritanica) peremta, glabra. Seapus rfinnu. Folk pbrwu 

radioalia, nnuato-dmtata. Ftorea num. Involucnltii loM. 
fi&c Semk bevlgata i~ 
0ms. IUm%U commutaU, Sprmg. f^ere omjiiiiA diversa videtur. 

16. SOUIETILLA. /nwIuonHn imbricatuni, biui Tentricoetim. jfchmia 

apice calva ! 

Heiba(Hi*paiiu»)a>Mu%pifiinwHM(iUi}>iiiL Folia M^pa. Pedun- 
ciM a]Mtm <oertui ^laitA Flwea aunt. Involucrum pUii ronani, 

H&C Suldevilla aeton, Lag. 



Trib. 4. 

>T. AGATHYRSU8. /mxrftiCTUm polyphyllumi adpress* imbricatum, betw, 

bad Unbricatum ;' i^tuinb inftni<« elongatlB, connirentibus. AMnpAmdiaii 

glabeirlmutu. FtoteuR indefiniK. Anthera basi obtust bldentatiE. ^cAmia 

HDcipitJ-compresMi, Side utraque ft-coatata, tranareTsint rugulosa, ifdce 

pauU MtenuaU : 4md <!pln«a planhuonlo, Alati^ I Pi^^ Mnult^m^ 

ca{nlkceua, fiigax i ndib triplid ordfne dlgeatla, capiodaBmla. 

Herbee (Europs, Aaiae, et Amer. frlgidior.) f 

Flores earyiiAoia-fctmmlaii, emvln. Fappue ni 

AdboccegenuapertineiitSaDchiiHalpiDiuZ. ' S. PluminlX. S.fl[K 

ridanuB L. S. (xenileu* Sm. S. cjaneua FL Nepal. & spicatus 

Lorn. B. prenantholdes M.'B. S. cacalisfbliuB Jtf. B. 8. vlriri- 

cnq ^ 8. tataricua L. B. pulchelhia Pttrah. 
Ad Lactueam te&reDda; PrOiaiitbea muTalis et -vlminea I- ; k«ec in. 

Tolucro atniututl umili et leccptaculo glabra Agathyrso pTDzima, 
sed pappo longd atlpitato abundt diveraa videtur. Cboadiula fitctli 
a Lactuci distinguenda, inToIucro simplici oidine polj'phj'Uo, bas 
aquamis pluribiu calyculato. 
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18. LYGODESHIA. /nmhuinwi penUph^llum, tubuktmn, hma ■quimb 

plurfalut InrviMsib imbikaUs mumtum ■ /■&■£* MguhtlaJfirimtlBi nUtt- 

fpDe Mario«i«> Reetplatuiitm to^iUculatuiii. FbtmaR 5. AtMtrm bad 

btdentobe. A'^mia linearia, compiean, sulcata, aj^ ^plida. Pap. 

piU'Capillarli i radm mulUplld oidlue co|uodsuimi, denticulatiMCtbiii, 

BUbpernlUiitlbiu. 

SuflrutlcM (Amer. Bor. et SjriKj/ui* Epbedrs, ramaiMmt, ^Jt^m, 

litma teiinina mlnwHt v. IrjoUfM*, tjiam it (fiiiMrUni luditMnUi) 

fuAuIoMf, poAifii, (panif. Florea m^bnii, u^kt. Pappus dmnhiw^ 



LaiUL Genua tide et chtnctere omitlnd dirersigmmum. 

)9< ATALANTHUS. Innobitnam cjlindricum, pal;pbjUuni, imbricaUiint 
J gwawli membnoaceia, adpTewia. Rtetpkmihtm 6itoiuiiii Floiadi inde- 
finiU. AnOerm bwi blNtc SSgmaU flUtbnnia, aplialiUr tortuoaa. 
Ae^titla Hncauia, ukdpitl-compressa, sulcata, aplce simplida. Pappiu 
tcnuiniiai capiUaceua, molliidinuB, Aigax i radKa bi 
nexis; olib intermediia lon^orlbua, dupU erasaioribuaque. 



pus nfanu. 
Hie Prenaathei pinnat* L F. iplnoaa FoM. 

W. SONCHU3. /(raofatmoii pol/phyllutn, adpreni inbrieattiin, baii dtlato. 
tuM, apjcc cofmlTeni. Aaa^tamJuM saabiculatum, scrobiculimun mar- 
gjulbus elevatia lacemtii scabnim, leviUr broaum. FfoMufi indeSniti; 
fiamt ext&s TillosiauoiL Anfiierm bad acuU bideHtat^. Stigmata hiajd- 
dula. .ilo&Mia andpiti-coni p re Ma , sulcata, jugis trauBveidm rugosis 
■cabn, apice i<'"]'li«"- Papfrnt tenuiaslm) caplBaceus, molHsdmiu, fu- 
gax : raJHt cotnadidarig, liuequalibus, bad ftadculatim coDuatia t 
HetbK (EarnMBK) rsteila, radte j x r si u ii. FdUb .wpiwi rawinala. 

Flares Bwwi, oorysiAon, laro (uAMiUarii. 
Hie Bonchua arv^ds £- S. palustris £., et planta Palkdana floii. 
bua nibstditaiiU, iDToluerii Icrlbtu. S. oWaceus pai^m dlSert 
radlce anmik, et reeeptaculo glabro. 

81. BAAKHAU8IA. /nroAarun simidid ardme pol; (7-8>ph;lluin, con. 
nlrens, torulafuin, bad aquamls pluribus (8-9) dUatatli, acarioals caly- 
culatum. Btetptaadam favoaumi loomiM ollatla. JPAumfi indefiniU. 
AnAata baai luaelk. SHgmala fiUloTmia, spinlitir reroluta, minuti 
papTIfeit- Adunia fudfbrmla, iuleatat leritir muikata, afke Bttetiual4^ 
elongate, acabro. P<tppi radUi tiiplicl ordine digestia, tenuinliiri ca|nl. 
lacris, denticiilatia. 
berbe (Europtne) trtelm, ramao, radtee annuo. Flares joJUom, bngt 

Hoc r«J^«iidE Crepls alpiaa L. C. rubra L. An etiam C. reaka- 
ria ii~ et Barkhauda purpurea et hyemalis Bivon $ 
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' The umatiifactonf Natwe of the Theoriea propoted to account 
Jbr the Descent of ike Radicles in the. Germination of Seeds, 
shewn by Experimenis. , By Hemry Johnson, Esq. Mem- 
ber of the Rojol Medical Society td Ediabui;^. 

1. HE Bingulor tendencies of the plume and radicle, the one in- 
variably upwairds into the air, the other downwards into the. 
eaith, which are among the moet curious phenomena cH vegeta- 
tion, have been varioudy accounted for by several distinguished 
phytolo^sts. Theories have been framed by MM. Parent *^ 
Du HaQiel-f, and De la Hire^, by Dr Darwin ||, and by Mr 
Knight §. None of these, however, excepting the two last men- 
tioned, appear to have attracted much attention, or met with any 
advocates among modem boUnists. 

The interesting nature of this subject, and the de^re of learn- 
ing the cause of these opposite and ungular tendencies, have in- 
duced me to pay condderabte attention to the phenomena, and 
to perform many experiments, several of whidt, I believe, are 
or^pnal ; and the results of which appear not easily reconcilable 
with the theories above mentioned. In the present communica- 
tion, therefore, I shall as shortly as possible adduce a few of 
these ^, and the conclusions to which they seem to lead, confin- 
ing my remarks at present prinupally to the cause of the de- 
Bceot of the racbcle. . 

I. Accwding to the dieory of Dr Darwin, " the {^umula is 
stimulated by lur inU) action, and elongates itself where it is 
most excited; and the radicle is stimulated by moisture, and 
elongates itself where it is most exdted." — Phytohg. p. 144. 

ExFEB. I.-^A small slip of tinned iron, about three-fourths 
of an inch in diameter, was bent into a circukr form, and to tlie 

■ Fhysiqiie des Aibres. I 'Dt.ifa Agticult Cbem. 

\ Phjslqiw dsB Arbres. | PUIm. Tnus. Loud. 1806. 

X Pliyt«ki^ p. 144. 
Y The experiments contained in this comoiunicaUon were related in » 
paper read before the Royal Med. Soc orEdinb. In January 188S. 
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udes of this hoop so formed, 

three slender iron-wire legs 

were fixed, as here represenled. 

To the lower surface, a, o, a, 

some thread-net was stitched, 

and the space above this being 

then filled with moistened soil,' 

nine mustard- seeds, which had already protruded Uirir radicles, 

being procured, the latter were pushed gently upwards (i, e. 

throu^ the net) into the mcHsIened soi\,ai its lower surface, a, a,a. 

Eight of these lived, and grew dowmeardif so as to become 

hooked in the meshes of the net. See note on Experiment 4. 

ExPEK. II. — A common horse-bean, having a very straight 
nldicle, and already about an inch long, was fixed securely at 
die bottom of a glass, in such a manner that the radicle pointed 
dhvctly opwards. It was then completely covered with water. In 
a few days the radicle became considerably curved downwards, 
and the plume, having now grown out, had directed itself up- 
wardt. 

• iaty It is remarked by Mr Keith*, and I think very justly, 
that, according to this theory of Dr Darwiii, the radicle, if 
lodged in an insulated mass (^ mould, and in an inverted po9- 
tk)n, ought certunly to elongate itaelf in that direciion, perpen- 
dicularly upwards, instead of downwards. 

In the first experiment shove described, I believe these con- 
dioraiB were exactly fulfilled — yet the result was far difi«rent : 
for, instead oF-cMttinuing to grow in the direction in which they 
were jdaced, they immediate^ turned downiBardg^ But, if the 
radicle grew downwards in ordinary circumstances, because it is 
'* most excited " in that direction, by the moist earth beneath, — 
in (his experiment it ought surely to have grown upwards, for 
here the m(»st soil was placed above. 

2i%, In Expmment II, if the contact of air with the plume 
wasnot entirely prevented (as the water would contain some), 
it miist, at least, have been equally stimulated by air on every 
ade, and ou^t therefore to grow as readily in one direction as 
in another : and the radicle, surrounded as it was on every side, 
and therefore equally " excited " in every direction, might be 
expected to continue its growth in any position in which it was 
' Sjst of ?b}^l(^. Botany, vot li p< Si . - i 
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placed. But, instead of thU, the plume, as it was gradually 
IHotruded from the cotyledons, turned itself upwards, as usual 
— ^nd tife radicle downwards. 

It night also be objected to this tbec«y, that it does not at' 
all expl^ why these directions sboald be so exactly perpendi- 
cularly upwards and downwards ; and there are others which,. I 
think, mi^t be reasonably adduced. But I do not wish to 
extend the present essay, by offering ailments, which ai^ far 
less satisfactory tiian the results of the forgoing expenments. 

II. The following experiments and remarks ^>ply to the theory 
of Mr Knight, which attributes the elects in question to the 
agency of gravitatic»i * ; a theory which is most ably suppt^rted 
by his most ing^ioua reasonings and experiments. 

ExPEK. III.-~A small ircm-wire ring, ui which was stretdied 
some net, was fixed in the mouth of an ale-^lass. It was placed 
about an inch below the brim, and the space above it being filled 
with mould, several mustard seeds were sown in it. This ex- 
periment, several times repeated, has given the foDowing re- 
sults. The radicles having penetrated downwards throu^ the 
net, have grown more or less directly downwards into Uie spaee 
below this; but they have never attempted by turning ttpaards 
to re-enter the soil, evea thou^ they have, in some cases, ^taiB' 
ed the length of half an inch. 

ExPEB. I v.— The little apparatus mentioned in Experiment 1^ 
bdng filled with soil, and some mustard seeds bei^- soqn si it, 
and watered daily, afforded, in repeated trials, the following Twy 
curious result. As soon as germination had ctaDCnenced, the 
radicles grew downwards, and appeared at the lower surface 
of the net. But, no sooner had they penetrated through this, 
than, instead of continuing their ordinary direction, as in the 
former esperiments, having just attjuned a length of about aw-. 
eighth of an inch, they invariably began to turn upwarda, endea- 
vouring to r^ain the sml, often cree}4ng along its under sur- 
face, or even perforating the net two or three times ; and cmiy 
those newly protruded growing straight downwards -f-. 

• PhiL Jnm. 1806. 

■f The Bsme ultiinatelj took place with thu ndicles mc^tiaiied in experi- 
ment I., after thej had got out of the soil ; in ever; one there wu some t]/- 
puent efibrt to turn towarda the uet. 
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ExPBS-V.— A sponge was fixcdiutQ the mouth ^anale-^tss, 
and ^ M^ace cut sinooU) oa » levd with the bnat. Some uiuft' 
tard aeede previously well soaked, were piuhed s Iktle way in- 
to the surface of the sponge, in order to ittam tlieii wht^ siirr 
Jaees mdgL This ai^jertttus was thea tied up in ^ gasdeot 
with the mouth of the glass downwards, and mwateaed daily. 
In four days twelve had germinated, and (hr«e had grown re* 
gtiarij/ upwmrda into Uie spcwge. None grew tfemHiMmb, bat 
all had endeavoured, nMM<e at leas, to avail- theintelves of the 
moiBture (^ the sponge, by running along its under sur&ce. 
Som after this, they beeame uahtalthy. 

ExiKK. VI.— Into a thin ,- ^ 

shp of wood, a a was fixed 
an uplift, h h, having s 
notch at its n^pa end, in 
wluob was fixed the slend- 
a wooden beam > c, turning 
oa a &ie needle. The 
apparatus ao oonatnicted, 
was then fixed in the bou 
tomofajar.g g g g. A 
bean A, tiie radicle of which 
projected horizontally from 

the cotyledons, was fixed by a pin to the lower jnece of wood, 
aa. A thread paned through the apex of the radicle, con- 
nected it with the beam, the other extremity of which was 
GounterpiHBod by a ten grain weight, w. Lasdy, water was 
poured into the jar, suiGcient to cover the bean. By means 
vS a very simple contrivance, I could detect the slightest de- 
pression of the beam ; and in two d^s this was obvious at the 
extremity i, to the Amount of about one-tenth of an inch. 

The same experiment was repeated on a bean, 
whose radicle was directed upwards, and thec: 
li^t being partiaSy excluded. In two days this 
liketvise most obviously curved downwards, 
at the same thne, for an obvious reason, the 
beam became raised. The annexed sketch re-- [ 
presents its ai^)earance, at the close of the ex- 
periment 
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On these experiments I now make a few (^jsmrations. 

1. The Temarkable differeDce-in the results <^«xperimed(8 III. 
and IV. (a dilferraceof wbicH words ^one convey, I Fear, but an 
imperfect idea), can I coDceire only be attributed to thifi circum- 
stance, in vMcb alone they were not analogous, viz. the presence 
m the one case, and the absence in' the other, of mdsture below 
^bm net. In experiment III. the radi^jlee, when protruded, had 
to grow into the lower part of- the glass, where they were sur- 
rounded widi mrast air. Whilst IB experiment IV.,from thecoo- 
struction of the apparatus, a ourreot of dry tat would be freely 
admitted to them. In . the one case the radicles continued to 
follow their ordinary direction downward*, in the - oth«r they 
' instantly began to teiid upwards. 

I infer, that, in the former case, the radicles grew as usual 
downwards, because sufficiently supplied with moitture (not 
that moisture is by any means the cause, in the way Dr Dar- 
win supposes); but in the latter, becoming stable, in some un- 
known way, of the wont of this necessary .nourishment, they 
instantly began to make efibrts to obtain it by ttn-ning upwards. 
But if Uiey con thus, when th«r neoeamties require it, turn tip- 
wards in direct of^x>sition to their ordinary course,- and to the 
power of gravity, they must surely be endowed with some force 
different from, and more powerful, than that of gravitation. 

9. Having thus found that the radicle of a seed was capable 
of turning itself upwards, and in oppoation to gravity; it was 
my object to learn if its dii«ction might not also be totally in- 
verted by the same means; havii^ effected which, by centripe- 
tal motion, seems to be (he principal fact on which Mr Knight 
founds his theory. The result of the 5tb experiment shews- 
that this is potable. 

3. It is, I thiak, evident, from these experiments, that al- 
though a radicle, wh«i£rst protruded, oideavours always to go 
downwards (even if surrounded with water), it is, neverth^ess, 
whm its necessities require it, . capable . of exerting some 
po^er, by which its direction is totally inverted ; and that as 
this nioti(»i is directly contrary to -the ag^cy vS gravity, the 
power of the radicle which overcopies it must be greater, and 
therefore distinct frtun it. It may, however, stjll be maintain- 
ed by some, that the ordinary downward direction is owing to 
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this i^yncal. cause alooe. But to this, I think, it may be an- 
swa^, 1st, That it is scarcely probable, if the radicle is en- 
dowed with a spetnfic power, bo active undw particular drcun- 
staoces, that its ordinary and more impcnrtaDt direetioa down- 
wards, is left to a mere phyucal cause, whilst the other powo* 
u totally inactive. Xdh/, I hsTe seen the radicle (tf a bean of 
less spedfic gravity than water, and, in that case, I ^ould think 
the pea ought to ascend if immersed in water. StOtf, A radicle, 
in the 6tb and 7th experiments, even whilst detcendinff, appean 
to raise, or at least re^st a weight, probably condderably 
greater than its own whoi under aater, and, therefore, more 
than the actual amount of the cause to which the effect is a&- 
agned. 

4l The power of the radide, which I have thus endeavoured 
to ^ow to be distinct from gravitation, I can alone ascribe to 
vegetable life. What is the nature of t^is supposed vital ae- 
ticH>, or in what way it operates, I am totally unable to explain, 
oor is it ray object here to propose any new theory, to explain 
this jdwDomenon of germination P 

If what has been advanced has rendered it probable that 
these' motions do not depend on mere pJiysicol causes, but 
are truly vital actions, it can only be conadered as In some 
measure clearing away the obstacles to the future prosecution 
of this subject, which still remuns an interesting fidd for future 
inquiry. 

M. Du Hamd made many attempts to oblige the plume and 
ra^le to assume directions contrary to the usual course of na^ 
tuie *• In one instance, an aoora was fixed between two wet 
spcHiges, so that the radicle was upwards, and the plume down-' 
wards ; but this expedient was not successful. Thb experimrats 
whidi I have described not only prove the possibility of this, 
the radicle of a mustard-seed having been made to grow up- 
wards into a spooge (Exper. V.) ; but appear also to show why 
diis indefatigable experimenter fdled in this and other amilar 
experimaits. 

EnnniiiKaK, JaHumj/ 32. ISSg. 
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Report qfiilT W. E. CoRMAcr's Jowmey in Search ef tite 
Red Indians in Newfomtdland. Read before ike Boeoihick 
Institution at St John^s, Newfoundland. Ccmiraunicated by 

Mr CORMACK. 

PoasuAMT to special sumnioiu, a meeting of this loatitulioa 
was held at St John's on the ISth day of Januaiy 1828 ; the 
Honourable A. W. Desbarres, Vice-Fatnw, in the chair. The 
Uooourable Chairman stated, that the primary motive which 
led to the formation of the Institution, was the de«re of open- 
ing a Gommunication with, and promoting the civilization of. 
ihe Red Indians of Newfoundlaod ; and of procuring, if pos- 
sible, an authentic history of that unhappy race of peo{Je, in or- 
dtf that thrat language, customs and pursuits, mij^t be toa- 
liasted with those of other tribes of Indians and nations; — that 
in following up the clu^ object of the institution, it waa aotici. 
pated that much information would be obtained respecting the 
natural productiuis of the island ; the interior of which b less 
known than any other of the British possessions abroad. Their 
exc^ent Frendent, kee[ung all these objects in view, had per- 
mitted nothing worthy of research to escape his scrutiny, and 
consequently a very wide field of information was -now intro- 
duced to thdr notice, all apparently highly interesting and use- 
ful to society, if properly cultivated. He was aware of their 
very natural anxiety to hear from the present an outline of 
his recent expedition, and he would occupy thdr attention far- 
ther, only by observing, that the purposes of the present meeU 
iog would be best accomplished by t^ing into consideratiiMi the 
different subjects recommended to them in the pre»denf s re- 
pwt, and pasnng such resolutions as might be considered ne- 
cessary to govern the future proceedings of the InsUtutioo. 

The Fresdent, W. E. Cormack, Esq. then laid the following 
statement before the meeting. 

Having so recently returned, I will now only lay before you 
a brief outline of my expedition in search of the Boeothicks ot 
Red Indians, confining my remarks exclusivdy to its pri«uiy 
object. A detailed report of the journey will be prepared^ 
and submitted to the institution, whenever I shall have leisure 
to arrange the other interesUng materials which have been col- 
lected. 
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My pnrty (xjnusted of three Indians, whom I procured tmm 
among the other difTerent tribes, viz. an intelligent and Me 
man of the Abenakie tribe, from Canada ; an elderly Mountun- 
eer from Labrador ; and an adventurous young Micmack, a na- 
tive of this island, together with myself. It was difficult to ob- 
t^n men fit for the purpose, and the trouUe attendii^ on this 
prevented my entering on the expedition a month earlier in the 
season. It was my intention to have commenced our search at 
White Bay, which is nearer the northern extremity of the island 
than where we did, and to have travelled southward. But the 
weather not permitting to carry my party thither by wat«-, af- 
ter w.-veral days delay, I unwillingly changed my line of route. 
On -the dlst of October 1828 last, we entered the country at 
the mouth of the River Exploits, on the north nde, at what is 
called the Nortliem Arm. We took a north-westerly direction, 
to lead us to Hall's Bay, which place we reached through an 
almost uninterrupted forest, over a hilly country, in eight days. 
This tract comprehends the country interitw from New Bay, 
Badger Bay, Seal Bay, kc. ; these being minor bays, included 
in Green- or Notre Oame Bay, at the north-east part of the 
itlaod, and well-known to have been always heretofore the sum- 
mer residence of the Had Indians. 

On the fourth day after our departure, at the east end of 
Badger Bay-Great Lake, at a portage known by the name of 
the Indian Path, we found traces made by the Red Indians, 
evidently in the spring or summer of the preceding year. Their 
party bad had two canoes ; and here was a amoe-retty on which 
the daubs of red<ochre, and the roots of trees used to fasten or 
tie it together appeared fresh. A canee-rest, is nmply a few 
beams supported horizontally about five feet from the ground, 
by perpendicular poste. A party with two canoes, when de- 
scending from the interior to the sea-coast, through such a part 
cf the country as this, where there are troublesome portages, 
leave one canoe resting, bottom lip, on this kind of frame, to 
protect it from injury by the weather, until their return. 
Among other things which lay strewed about here, were a spear- 
shaft, o^t feet in length, recently made and ochred ; parts t^ 
old canoes, fragments of th«r skin-dresses, &c For some dis- 
tance around, the trunks of many of the birch, and of that spe- 
des of 8{u-uce pine called here the Var {Pimis bcdsamifera) had 
Y 2 
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been rinded ; these people using the inner part of the boric of 
that kind of tree for fiiod. Some of the cuts in the trees with 
the axe, were evidently made the preceding year. Besides, 
these we were elated hy other encouraging signs. The traces 
left by the Red Indians are so peculiar, that we were confident 
those we saw here were made by them. 

This spot has been a favourite place of setilement with these 
people. It 18 situated at the commencement of a portager which 
forms a communication by a path between the sea-coast at Bad- 
ger Bay, about eight miles to the north-east, and a chain of lakes 
extending westerly and southerly from hence, and disdiarging 
themselves by a rivulet into the River Exploits, about thirty 
miles from its mouth. A path also leads from this place to the 
lakes, near New Bay, to the eastward. Here are the remains of 
one of their villages, where the vestiges of eight or ten winter 
mamateeks or wigwams, each intended to contain fivm six to 
eighteen or twenty people, are distinctly seen close togedier. 
Beodes these, there are the xemiuns of a number of summar 
wigwaras. Every winter wigwam has close by it a small square- 
mouthed or oblong jHt, dug into the earth, about four feet deep, 
to preserve their stores, &c. in. Some of these pits were lined 
with birch rind. We ^scovered also in.this village the remains 
of a v:i^)our~bath. The roetbod used by the Boeotbicks to raise 
the steam, was by pouring water on large stones made very hot 
for the purpose, in the open air, by burning a quantity of 
wood around them ; after this process, the ashes were removed, 
and a henuspherical frame-work closely covered mth skins, to 
exclude the external air, was fixed over the stcuies. The patient 
then crept in under the skins, taking with him a birch-rind- 
bucket of water, and a small bark-dish to dip it out, which, by 
pouring on the stones, enabled bim to raise the steam at pleasure*. 
* since m; letiim, I k&m from the captive Bed Indiin woman Si aa »mm 
MOtU, thtt the Tipour-bath is chiefly tued by old people and ibr rheumatic 
affectioiih 

SAamMtnftlM it the nirrlvor of three Bed Indian females, who were ta- 
ken by, or rsther who gave themselTes up, exhausted with hunger, to tatoe 
EcgHih (arAien, about five yean ago, In Notre Dfime Bay. She ia the onlj 
one <tf that tribe In the handa of the Engllab, and the only oue that has ever 
Ured tit leng unong them. It appeart extraerdinary, and it ia to be regret- 
ted, that Hub woman haa not been taken care of, nor noticed be£ire, in a nwn- 
ner wblcb the peculiar and Intereiting clrcuuiatances connected (rlth h«r 
tribe and hcraelf would hare led ub to expect. 
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' At Halfs Bay we got no useful infonnatiDn, from the three 
(and the only) English families aetXled there. Indeed we 
could hardly have expected any ; for these, and such peo[^ have 
been the unchecked and ruthless destroyers of the trihe, the 
Hmnant t^ which we were in search of. After sleeping one night 
IB a houtt, we agidn struck into the country to the westward. 

In five days we were on the hi^ lands south of White Bay, 
and in ngfat of the high lands east of the Bay of Islondi, on the 
west coast of Newfoundland. The country south,and west at 
us was low and flat, consisting of maishes^ extending in a south- 
a\y direction, more ibaa thirty miles. In this direction hes the 
fiunous Red Indians' Lake. It was now near the middle of No> 
vemher, and the winter had commenced pretty Bevearely in thd 
interior. The country was ereiy where covered with snow, 
and, for some days past, we had walked over the nmtU poods 
OD the ice. The summits of the hills on which we stood had 
snow on them, in some places, many feet deep. The deer were 
m^p^tjng from the rugged and dreary mountains in the north, 
to the low mossy barrens, and more woody parts in the south ; ' 
and we inferred, that if any of the Bed Indians had been at 
White Bay during the past summer, they might be at that 
time stationed about the borders of the low tract of country b& 
fore us, at the deer-paates, or were employed somewhat else in ' 
the interior, killing deer for winter proviaon. At these passes, 
which are particulaT places m the migratitM) Unes of path, such 
as the extreme ends of, and strughts ifl, many <^ the large lakes, 
— the foot of valleys between high or ni^^ed mountains, — fords ' 
in the large rivers, and the like,— the Indians kiU great num- 
bers of deer with very littie trouble, during their migrations. 
We looked out for two days from the summits of the hills adja- ' 
cent, trying to discover the smoke from the camps of the Red 
Indians ; but in vun. These hills command a very extenuve 
new of the country in every direction. 

We now determined to proceed towards the Red Indians' Xiake, 
sanguine that, at that known rendezvous, we would find the ob- 
jects of our search. 

Travelling over sudi a country, except when winter baa 
^rly set in, is truly laborious. 

In about t«i days we got a glimpse of this beautifully m^es- 
tic and splendid sheet of water. The ravages oi fire, w)ii<^ we 
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saw in the woods for the laet two days, indicated that man had 
been hear. We looked down on the lake, from the hills at the 
northern extremity, with feelings of anxiety and admiration :— 
No capoe could be diacovered moving on its placid surface, in the 
distance. We were the first Europeans «iio had seen it in an 
unfrozen state, for the three former :|«nies who liad visited it 
before, were here in the winter, when ita waters were frozen and 
covered over with sndw. They had readied it (ram below, t^ 
Way of the livcr Exj^te, on the ice. We approached the loke 
with hope and caution ; but found to our mortification that tiie 
Bed Indians bad deserted it for seme yters past. My party 
had been so occited, ao sangmne, and so determined to obtain 
an interview of acme kind with these pec^Ie, that, on discover- 
ing firom appearances every where around us, that the Red In- 
diias,^Uie terror of the JBun^Kans as well as the other Indiaa 
inlnbhants of Newfoundland,— «o longer existed, the E^nrits - 
of <me and all of us were very deeply afiected. The old mountmn- 
eer was particularly overcome. There were every where indica- 
tioni, that this had long been the oentr^ and undisturbed ren- 
dezvous of the tribe, when they hod enjoyed peace and security. 
BuC these primitive people had abandoned it, after having beeo 
tormentedbypartiesof EuropeansduriDgthe iastlSyeara. Fa- 
tal; rencounters hod on these occasions unfortunately taken place. 
We spent sev'eral melancholy days wandering oa the bord«« 
of the east end c^ the lake, surv^ing the various remains of 
what we now contemplated to have been an unoffending uid 
crue^y extirpated people. At several places, by the margin of 
the lake, are small clusters of winter and summer wigwams in 
ruins. One difEerence, among others, between the Boeothidc wig- 
wams and those of die other Indians, is, that in most of the for- 
mer tliere are small hollows, like nests, dug in the earth around 
the fire-place, one for each person to ut in. These hollows are 
generally so close tt^ther, and also so ck»e to the firc-plaoe, and 
to the sides of the wigwam, that I think it probable these pet^le 
have been accustomed to sleep in a ^tUng position. There was 
one wooden building constructed for drying end smoking 
varison in sUll perfect; also a small k^-house, in a dila^. 
dated condition, which we took to have been wice a store- 
house. The wreck of a Urge handsome birch-rind canoe, 
about tweoty-two feet in length, comparatively new, and cer- 
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tainly very little used, lay tbrown up among the bufihes at the 
beach. We supposed that the violence of a storm had rent it id 
the way it was found, and that the peofde who were in it had- 
perished ; for the iron nails, of which there was no want, all re^ 
mained in it. Had there been any survivors, nuls being much 
prized by these people, they never having held intercouns with 
Europeans, such an article would most likely have been taken 
out for use again. All tfw Irirch trees in the vicinity of the lake 
had been rinded, and many of them and of the s[»uoe fir or 
var (PittHt baliom^ra, Canadian balsam tree) had the bark ta- 
ken t^t to use the inner part of it &r foDd, aa noticed before. . 
l%cir wooden repontories for the dead are what are id the 
most perfect state of preservation. These are of difierent OKi* 
structions, it would appear, according to the character or rank 
<^ the perscHia mtombed. In (»e of them, which nwemblcd a 
hut ten feet by «^t ik- iMie, aad four or five ftet high in .^te 
centre, floored wilfi squared poles, the roof covered with rinds of 
trees, and in every way well secured against the wealber iDside, 
and the intrusioD of wild Ixfists, there were two grown persoos 
laid out at full l^;th, on ^ floor, the bodies wn^oped round 
with deerskins. One of these bodies a[^)eared to have been 
placed here not longer ago dian five or six years. We thought 
thiK«. were children 1^ id here also. On first openii^ this 
. btuldiDg, by removiaglbe posts whicb-ftmned the ends, our cu- 
rionnr was raised to the highest pit<^ ; but what added to our 
surprise, was the discovery of a white deal coffin, centring a 
skeleton neatly shrouded in white muslin. After a loug pause 
of coDJeclure how such a thing existed here, the idea of Marrf 
MarcA occurred to one of -the party, and the vrfade mystery 
was at once explained ■. 

■ It should be reuailed here, that Mary March, bo called from the name 
of the monA In which she wu taken, we« the Red Isidian fenuUe who was 
captuied ^d carried away bj fitree from this place by an amied party of 
Enffliih peofde, nine or ten in number, who cane up hoe in the tnotith ot 
March IBOtk The local government autfaoritiea at that time did not for caoc 
the result of offering a reward to bring a Red /ntKaa to Aem. Her husband 
wai cruelly Idiot, after nobly nudcinj; several attempts, singl&Jianded; to res. 
cue her fVom the captors, In de&nce of their fireduns and filed bayonets. 
Bis tribe built this cemetery fto him, on the fbundatlon of his own wigwam, 
and hie body Iseoe of those now la it. The fitUowing wint», Capt^ Buchan 
was KQt to the River Exploits, by order of the local Roverament of New. 
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In this CCTKtery were dqtouted a variet; of. arUcIea, in some 
instances the property, in othrav the represeotatiMis of the pto- 
pg-ty and utenwls, and <^ the acbieremeots, of the deceased. 
Xbere were two small wooden images of a man and woman, no 
doubt meant to re|»«sent husband and wife; a small doll, which 
we supposed to represeot a child (for Mary Manh had to leave 
her only child ha«, which died two days after ^ was taJien) : 
several small models t£ their canoes ; two small nodels of boats ; 
an iron axe ; a bow and quiver of arrows were placed by the 
nde of Mary MarcJis husband ; and two gre-stenes (rathated 

tbondluiil, to take bock thb womsn to the kke, where she «u nptured, and 
IfpOiriUe^ at OmwUD»t^a«, to t^wn a ftiendlj mtereouTM wltli Iter tribe. 
But she died on board Cjtpujn B.'b veMel, at tJie mouth of ttw Aret. Q^ 
tain A., however, took up her bodj t» the lake ; and not meeting with any of 
berpeopl^ left It where tliej were afterwards llkel; to meet with it. It «p- 
pMva the Indkua were this winter encamped on the bauks of the Slver £x- 
plalta, and abaerred Optfi'p B.'a yxtj piM^g up tite ifrer on the Ice. 
Tliej retired from UieireacamfDMnla in conaequencet andtaonwwMkaafter^ 
ward*, went hj a circuitous route to the lake, to aacertain what the party had, 
been doing there. Thej found Mary Mareh'i bod;, and removed it frum 
wtrnv t}aptain B. bad left it-to where it now liea, bj the aide of her husband. 
With the exception of Capt^uBuehan'sflnt expedition, by order of the lo- 
cal gorenuBBiit of Newfoundland in the winter of 1810, to andaaTOnr to t^en 
a friendly intercourse with the Bed Indian^ the two parlies just mentioBed. 
are the only two we know of tliai had ever before been up to the Bed Indian 
Edce. Captain B. at that time succeeded in tbrdng an Interview with the - 
prindpaleneampment of these people. All of the tribe that remained at that 
period were than at the Graat Lake, divided tato paitiss, and in tfa^ wiater 
eocampments, at diSbrent places In the woodt on the margin of tiie like. 
Hostages were exchanged; but Captatn B. bad not been absent from the In. 
diana two-hours, in his return to a depot left by him at a short distance down 
the liver, to take up ad^tional presents for them, when tlie want of confidence 
otthiaB paopla in the wUtea evinced itself. A suspicion spread among then 
that he had gonedown to bring up a reinforcement of men, to take then all 
priaonerg to the »ea coast ; and they resolved immediately to break up their en- 
nmiHneitt and retire fiutber into the country, and alarm and join the rest of 
their tribe, who were all at the western part* of the lake. To prevent thdr 
pKceodiuga being known, they killed end then cut ofl* the heads of the two 
Engliah hostages ; and, on the same aftentoon on which Captain B. had lelt 
them, they vere in fiiU retreat across the lake, «riUi b^gage, chUdreu, tec. 
The whole of them afterwards spent the remainder of the winter bother, at 
■ place twenty to thirty miles to the south-west, on the southeast aide of the 
lake. OnCa[Aain B.'s return to the lake next day or the day after, the cause 
of the scene then was. inexplicable i and it mnalned a mystery until now, 
when we can gather some &cU r^dattng to these people firom the AadbidiaM 
WHoan SlutmmaMlMt 4 
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itaa pyiites, from whidi tbey produce fire, by striking them to- 
gether) lay at lue head ; diere were also vwious IdndE of cuU-' 
aary utensils, neatly made, of birob rind, and canamented ; and 
raaoy otber t^Rg*) of some of wbidi we did not know the um 



Another mode of eepulture which we saw ha« was, where 
the body of the deceased had been wrapped in birch rind, aad 
with hie property, [dttoed on a sort of BcaffijH about four' feet 
and tthalf from the ground. The scafibld was ftHrmed of four 
poMs, about seven feet high, fixed perpmdicularlyin the'grouod, 
to sustaiu a kipd of crib, five feet and a half in length by four 
in breadth, with a floor made of small squared beams, laid close 
togeth^ horizontally, and on which the body and property rested. 

A third mode was, when the body, bent together, and wr^ 
ped in birch rind, was enclosed in a kind of box, on the. 
ground- The box was made of small squared posts, lud oe 
' each other horizontally, and notched at the CMiters, to make 
tb«n meet close ; it was about four feet by three, and two and 
a half feet deep, and well hned with birch lind, to exclude the 
weather from the inside. The body. lay on its ri^t sideu 

A fourth aw) the most comnum mode ctf buiying ^nwig these 
peoi^e, has been, to wrap the body in tnrch rind, and cover it 
over with a heap of stones, on the surface of the earth, in some 
retired spot; sometimes the body, thus wrappfd.up, is pata 
foot or two under the surface, and the spot covered with atones i 
in ute (dace, where the ground was sandy and soft, they ^ipeared 
to have been buiied deeper, and no stmes placed over the graves. 

These people appear to have always ^ewn great respect for, 
their dead ; and the most remarkable remains of them eomaum- 
ly observed by Eurapeuis at the sea-coast, are their burying- 
places. These are at parUcular chosen spots ; and it is well 
known that they have been in the hatnt of brining thdr dead 
from a distance to them. With their women they buiy tmly 
their clothes. 

On the north side of the lake, oppoiute the River Espknts, are, 
the extremities of two deer fences, about half a mile apart, whare, 
they lead to the water. . It is understood that they divei^. 
many miles in northwesterly directions. The Aed Indiui makes 
these fences to lead and scare the deer to the lake, during the 
periodical migration of these animals; the Indians- being st^ 
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tioDed looking out, when the deer get into the water to swim 
across, the lake being narrow at this end, they attack b£ik1 kSI 
the animals widi ^Ksntnit of tbor canoes. In tins way they 
secure thdr winter pforisoiis' before the fle*eritj of that sea- 
son Bets in. 

T^ere were odier old rnnains irf cHfftrmt knids peculiar to 
these pec^le met with about the lake. 

One night we encamped on the foundation of an old Bed 
Indian w^wam, on the extremitv of a point of land whi^ 
juts out into the lake, and exposed to the view of the whole 
country around. A laige fire at night is the life and soul cf 
such a party as ours, and when it blazed up at times, I could 
not help observing that two of my Indians erinced uneasiness 
and want <^ confidence in things around, aa if they thought 
themadves usurpers on the Bed Indian territory. From time 
immemorial none of xhe Indians of the other tribes had ever en- 
camped near this lake feariessly, and, as we had now done, in 
the very centre of such a country; the lake and territory adja- 
cent having been always considered to belong excluravely to the 
Red Indian^ and b> have been occufned by tbem. It had been 
our invariable practice hitherto, to encamp near hills, and be on 
tbeir suuhi^ hj the dawn of day, to try to discover the morn- 
ing nnoke ascending front tbe Red Indians* camps; and to pre- 
vent the dtseorery of ourselves, we extinguished our own fire 
always some lepgth of time before day-light. 

Our only and frail hope now left of seeing the Bed Indians, 
lay on the banks of the River Exploits, no our return to the 



The Red Indians' Lake discharges itsdf about three or four 
miles from its north-east end, and its waters form the River Ex- 
ploits. From the take to the sea^^oast is con^dered about se- 
venty miles i and down this noble river the steady perseverance 
and intrepidity of my Indians earned me on rafts in four days, 
to accomi^ish which otherwise, would have required, probably, 
two weeks. We landed at various places on both banks of the 
mtx on our way down, but found no traces of the Red Indians 
so recent as those seen at the portage at Badger Bay-Great 
Lake, towards the b^iming of our escurgon. During our de- 
scent, we had to construct new rafts at the different waterfalls. 
Sometimes we were carried down the rapids at the rate of ten 
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Di'ites an hour or niOTe, with considerable risk of destouction to 
the whole party, for we were always togelher on one raft. 
- What arrests the attention most, while gUding down the 
stpeam, is the ext«Dt of the Indian fences to entrap the deer. 
They extend from the lake downwards, continuous, on the banks 
(^ the liver, al least thirty miles. Ther^ are openings led here 
andthereinthem, for the animals to go through and swim across 
the river, aai at these places the Indians are stationed, and kill 
them in the water with spears, out of their canoes, as al the lake. 
Here, then, connecting these fences with those on the north-west 
ndeof the lake,- is at least forty miles of country, easterly and 
westerly, prepared to intercept all the deer that pass that way 
in tiieir periodical migrations. It was melancholy to contem- 
plate the gigantic, yet feeUe, efforts of a whole primitive nation, 
in their anxiety to provide subsistence, forsaken and going to 
decay. 

There must hAve been hundreds of the' Red Indians, and 
lliAt not' many years ago, to have k^ up these fences and 
pounds. ' Ar their numbers vete lessened so was their ability 
to keep them up for the purposes intended ; and now the dew 
pass the whole line unimJestedi 

We infer, that the few of these people who yet survive have 
taken refuge in some sequestered spot,- still in the northern part 
of the island, and where they can procure deer to subsist on. 

On the 99th November we were again returned to the mouth 
<tf-the itiver Expkuts, in thirty days i^r our departure from 
^ence, after having made a complete cnrcuit of about 800 miles 
in the Red Indian territory. 

I have now stated generally the result of my excursion, avoid- 
ing, tor the present, entering into any detail The materials col- 
lected on this, as well as on my excur^oB across the interior s 
few years ago, and on other oecasionB, put me in possesfdon of 
a general knowledge of the natural condition and productions 
ot Newfoundland ; and, as a member of an institution ibrmed 
to protect the aboriginal inhabitants of the country in which 
we live| and to prosecute inquiry into the moral diaracter irf 
man in his primitive state, I can, at this early stage of our in- 
stitution, assert, trusting to nothing vague, that we already pos- 
sess more information concerning these peof^ than has been ob- 
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tuned during the two centimes and &Julf in which Newfound- 
land has been in the possesncHi of Europeaos. But it is to be la- 
mented that now, when we have taken up the cause of a baiba- 
roudj treated people ao few should retnun to re^ the benefit tX 
our plans for their dvilisation. 1%e institution and its su)^K»ten 
will agree with me, that, after the unfortunate circumstances at- 
tera^Dg past mcounters between the Europeans and the Red Zn- 
dians, it ia best now to employ Indians belcmging to the other 
tribes to be the medium of beginning the intaoourse we have 
in view ; and, indeed, I have dready chosai three of the most 
intdligmt men from among the oth»8 met with in Newfound- 
land, to f<dlow up my search. 

In oonduooD, I omgntulate the institutxm on the aequin- 
tion of several ingenious artides, the manufacture (^ the Bai>- 
Hiidtai some of which we had the good fortune to disoover on 
our recent excunioo ; — modds of thdr canoes, bows at)d arrows, 
spears (rf* different kinds, &c. and also a complete dress worn by 
that people. Th^ mode of kindling fire is not <mly original, 
but, as far as we at present luww, u peculiar to the tribe. These 
.articles, togetherwitha short voc^ulary of their language coonst- 
mg of SEOO to 800 words, which I hara been caiaUed to coUea. 
prove the B<Eothicks to be a distinct tribe boxa any hitb»to dis- 
oDverad in North America. Onerentarkablediaiacteriatieofthar 
language, and in whit^ it resembles those of Europe mon-tban 
any other Indian languages do, with which we have bad an op- 
portunity <tf comparing it,^^ its abotrndkig in dq^tbongs. In- 
my detailed rqx»t, I would -prapoK to have {dates c^ these ar- 
tides, and also of the like articles used by other tribes cf In- 
dians, that a cnnpanuive idea may be formed of them; aad, 
when the Indian female Sbamtamdithit arrives in St J(^'^ I 
would recommend that a omrect likeness iX ha- be takm, and 
be preserved in the records of the institution. Odb of the spe- 
cimens of mineralogy which we found in our excurskm, was a 
Uock of what is ciJled Labrador FeUpar, nearly 4^ feet in, 
laigthf by about three feet in breadth and thickness. Thisisthe. 
largest piece of that beautiful rock yet discovered any where. 
Our subristence in the interior was entirely ammal food, deer 
and beavers, which we shot. 

" AMDfoei^'— That the measures recommended in the presf* 
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denCs report be agreed to; and that the three men, ladiaos of 
the Canadian and Mountaineer tribes, be placed upon the e«t»- 
blidunent of this ioatitutioa, to be employed under the imate- 
diate direction and control of the {vendent ; and that they be 
allowed for their services such a sum of aiaaey as the [Kcadoit 
may <^n ici<l4T g ft^r and roonniiiililr compoiBBtioQ : Xhat it be 
the endeavour of this institutitxi to collect every useful informa> 
tion reelecting the natural productions and resonrces of tbb 
island, aod, fran time to time, to publish the same in its ro- 
ptvts : That the instruction ui Shawnattd^U would be much 
accelerated by bringing her to St John's, &c : That the (Ht»- 
ceedings <^ Uie inotitutioo mnce its estabhshment be Ind before 
hb Majea^s Secretary of State for the Colonial Department, by 
the president, on his arrival in En^and. 

(Signed) " A. W. des Basbks, . 
Ctuinnui and Vice-FfttroD." 



Obtervatioiu on ^ Geology^ the Me^tearDUtriet. By Jambs 
Hahdie, Ei!q. Member of the Medical and Phyacal Socio, 
ties of Calcutta. • Communicated hy the Author. 

MrywAU is included between the latitudes M" and ST aortbi 
and longitudes 784" and 76i° east 

The country, towards the south, is extremely Inlly ; and tW 
portioa of h includes the Bbeel jungles, and the sifl^ district of 
Karrock. Towards die north, there are plains of la^ extent, 
from die lurfiu* of which are seen rising several ranges of hOls 
and detadwd mountwns. These rise abruptly from the sur. 
ftce i and there is scarcely such a thing aa a deep valley, w, »- 
deed, a valley propraly so called, in the wb<de of this pwtion rf 
the district. There is one principal range d mountahis wlacb 
tiaveraes the whole of the western part of Meywar. It oommen- 
ces high up in tfie district of Ajmeer, and proceeds southward 
iai it is lost in the gauts north of the Vindyan range. Bemdes 

• Captain DuigerfieW's report on the Geology of Malwsh, In the appendbt 
to Sir John Milcolin'a Memoir of Cental India, include* ilw wi aecount of 
the neology of « part of the Meywar diattkt ; and Ms wmU geological n^ 
will MOst our re«deM in understandliig Mr Hardier olsetvtttons. 

. c;oosic 
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this, there is the Cheetore range, which Heptmtt«s M^^ar mid 
- Malwa from Harowtee. 

The Mils in Meywar, and in the peghbonring piimitive dis^ 
trict of Ajmeer, Jeypore, &c. and, I may add, to all this part of 
Im^ are low, never riaiog bi^er than 1000 or 1100 feet above 
the Deighbouring plain. They are rarely seen fio hi^ ; and are 
very frequently as low as four, iive, or cdx hundred f«et. If we 
calculate their height, however, from (he level of- the sea, they 
will bold a more respe^aUe rank in the scale of mountMns ; the* 
pUin itself having an altitude, above the level of the sea, of 1400 
or 1500 feet 

The southern portion may be described as consbting of a se- 
ries of mountMO groups, closely studded together, and separa- 
ted from each other by narrow and deep valleys. These valleys 
are very fertile; and although nioet miserably cultivated, they 
afibrd suffident food to supply the wantb of the inhabitants. In 
the article of water, they are sadly deficient, and are oUiged to 
rely on the rains for their annual supply of this necessary of Hfe. 
The consequence is, that in years when the usual supply does 
not fall, they are exposed to all the miseries of famine, frtmi the 
entire failure of their crope. The country has a wild and bleak 
appearance, and is admirably adapted for the concealment and 
shelter c^ the predatory tribes by which it is inhabited. It is In- 
tersected by numerous deep ravines (gauts), on the udes of 
wlucb are seoi tirang, over the brinks of prediMces, the village 
and houses of this rude petqile. 

The rock*, which we observe in this Bouthem portion, are ell 
decidedly jnimitive, being placed nearly in the centre of a pri- 
imtive tma of no great breadth, which extends northward 
tJunugh i\jme», and southward towards the vidley of the Ner- 
budd^ ; but haw &r soutii, I am not exacdy aware. The por- 
tipn of ihe diqtiwt^ which we are now describing, is bounded en 
the east by the table land of Malwah, which is an immense se- 
ocmdary trap formatiMi, exhibiting, in smne situations, columns 
of a vfffy pure basalt, in otbera, trap4ufa, and in others agun, 
a rock deeply impregnated with inm. I am not aware of the 
exact nature of the rocks towards the west ; but, from ^ diat 
I can leatD) it is of secondary formation ; and I have seen se- 
veral beautiful spe^mens of a shell marble brought from a dis- 
trict to the north-west. To the south-west, again, we have allu- 
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tUI fonBations. These bmmdaries are, of a>urse, parely gjta- 
Ic^cal; and although they include much more than the diEtriet 
which I myself have seen, yet the following remarks derived 
from.all that I have heard upon the subject, and from' the spe- 
(nmeDS I have examined, will a^y pretty generally to the 
whole. 

The rocks which principally occur in the southern, portion of 
the district are mica, clay, and chlorite slates, quartz rock, ta'- 
pentine (of which very beautiful tables and other ornaments are 
fabricated), ^^nite, gnriss, and syenite. These rocks pass in- 
to each. other by insenuble gradations, so that it ia often difficult 
to determine to which formation they belcmg. Qiuurtz-rodc is 
of very frequent occurrence, and very often fotos entire bills. 
It varies much in its texture in different utuations. The finest 
variety lain thefc»mof a white very compact rock, winch is ii^ 
distinctly straljiied, and which contains imbedded masses of a 
neariy transparent variety. From this to the clay-slate there 
^tpears to be a r^ukr gradation. The quartz, in other situa- 
tiwiB, passes into gneiss and mica-slate. Tlus is mora porticu- 
lariy observatde in the n^^iboUrbood of the Dh^sar lake, and 
in other situations hereafter to be mentioned. 

A striking feature in very many of the hUls in this district, 
and, indeed, throughout Meywgr, is derived from Uie occur- 
rence of a thin bed of quartz rock of a pure white colour, and 
sddom more Uian two or three feet in thickness, whidi is olM»- 
ved running along their ridges, throughout ^usa wh<de «tteflt, 
and forming a sharp angle, from wlsdi the barker oalowed and 
softer clay-slate slopes on either ode. 

In correspondence .with, the diversity and hardoess of the 
rocks in this district, we have a diversity in the shape of the 
bills- The lidge-shape is the most common; and fn»n thb 
sbarpness of the «n^, and tbe r^;ularity of the outtine formed 
by the quartz-rock, as above descrUied, their summit i^pean^ 
in the distance, to be occuined by a table-land. The deception 
is increased by thor frequently assuming the ^peanmoe of a 
truncated cone. In this variety, the sharp ridge still exists. It 
isoontlBiKd, for some distance, in aline parallel to the horizwit 
and then suddenly slopes at a v^y acute angle. Frequently^ 
too, ve have the a[^)eBrance of denticulated ridges; md in manjr 
atuatifRis, peaks, often of fantastic forms, are seen rising above 
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the nesghbouring hills. Where the quartz appears in its finest 
form, the hills are mudi lower than the rest, and thea they ra- 
ther deserve the name of irregularities of the surface, exhibiting, 
as tHey do, smooth round swells which are, in many situations, 
entirely destitute of soiL The white appearance of these, in the 
distance, is exceedingly striking, presenting to the fancy a re- 
semblance to the snow-covered plains of our native land. 'Be- 
' sides the above appearances, numerous mural precipices are seen 
rising above the jungle whicli covers the slopes. The hills that 
pres^it this appearance are generally formed of the distinctly 
stratified quartz, resting on a clay-slate of a less durable nature ; 
and I particularly remarked that the slope of the hills, in the di- 
rection in which the strata dip, is very often, almost entirely, 
destitute of smi, and presents a bare and barren surface, from 
which the rays of the sun are reflected witii fearful intensity ; 
whereas the other side, where the outgoings of the day-slate are 
iA>Eerved, is covered with vegetation ; and the outgoings of the 
quartz strata, rinng immediately above, present the perpendicu- 
lar face just mentioned. 

The serpentine is generally fisund in low dtuations ; the spe- 
cimens which I procured having been thrown out in »nking a 
well. 

The wild and ru^ed aspect of this country, might, at first 
si^t, perfa^ lead us to suppose that it must, at various pe- 
riods, have been Bisected to violent convuldtms of nature ; and 
we are almost sorry when we discover that many <rf tiiese ap- 
pearances can be accounted for <m ordinary principles. The 
mind is nahirally fond of the marvellous ; and when nature pre- 
sents bersdf to us in ber wildest fanost our imaginatiiHi is apt 
, to lead us b^ond tbe bounds iHiich reason has prescribed. The 
delusion is, however, a jdeasant one; and it is often difficult to 
descend from the hi^ pontion which our fanc^ has taken, to 
tbe more common, though in truth not less marvdious, realities 
of fife. That violent revolutions have occurred here, as they 
have done over the whole surface of the globe, there can be no 
doubt. The deep and rugged ravines, which have obviously 
not been worn down by tbe action of water, are sufficient to 
[HDve this. The striluog features of the country, however, 
above described, depend on other causes. Not only must the 
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great diversity, of the rocks, and the dtfittaice which exiit* 
among them, as to hardness and durabibty, be taken. into ac- 
count ; but the nature of the dimate in which they occur nuwt 
also be-oonsideFed. 

In the district under considenuioii, we obeerre a great differ- 
oice to exist in the features of the rock ; and we see the harder 
and more dunU>le paietrating as it were through the substance 
of the softer, and fqq>eaiing in the form of <peaks, denticulated 
ridges, or the white quartzy ridges described above. It is suffi- 
cientiy obvious, wh^vver a bed of a hard rock, as quartz, 
occurs, associated with strata very liable to be acted aa by the 
atmosfriiere, runs, &c., that (whatever its previous atuation 
may have been) it will, in the course of time, occupy the highest 
situation. The appearance of this part of the country is in n[> 
act accordance with this principle. But I have said tliat the 
climate must be taken into conaderation ; and tboe can be no 
doubt that this operates in rendering the general causes alluded 
to more powerful. 

For three or four months of the year we are exposed to th» 
scorching influence of the hot winds, which blow continually 
from one quarter, and parch the whole face. of the country. 
During this winter of India (for by no other name can I call it) 
every thing presents a complete system t£ desolation and life- 
leseness. The trees lose their leaves, and vegetation is cnn.- 
jdetely at a stand, except in the instance of the mangpe-tre^, aiid 
other evergreens. The hills are deprived of their covering ; not 
a shrub, not a green blade of grass, is to be se^i, and the ani- 
mal as well as vegetable creation seems equally to unk under the 
oppressive heat. 

This season is immediately followed by the rains, which, at 
thdr commencement, fall in torrents, and are accompanied by - 
tranendous thunder storms. The effect of this deluge on the- 
p&rched ground may be ea»ly conceived. Immense rents and-, 
crevices are formed ; and the hill-t(MTentS, which at that time 
come down with amazing velocity and force, carry before them 
- every thing which opposes their progress. When a connderable 
quantity of rain has fallen, there is generally a cessation for se- 
veral days. The crevices and seams, in the soil and rocks, are , 

JANCABY — MAKCH 18S9. 2 
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by tbisitMM 61kd with water, wlusb has dow pewtiated to « 
coDodcrabie dutaooe ftmi the winbee- In this stitte they are 
GxpMcd to the bunii^ infloeiKe of a i)«uly vertUal aim.. Th« 
expansion, occa^oneil by the heat, is of course grei^ Huge 
iWMirn of xoek sue deiaAei, snd the progreu c^ dectnopomtioD 
in Aa soft «nd' slaty lock ia caizied oa with great ra^ndUy. The 
country we are jiow conudering is peculiarly liable to be affect* 
ad by the abunr&Boentioned causes ; and hence its rugged and 
bnJcoi aspect 

While marching from the small Ecut of Khariwarrah, near the 
city <of Dangerpore, towards the Bbed village tA Buideo, about 
twdve miles xlistapt, we obeerved a fonnstioa of quartz-rock, of 
a VKty singular nature. It presented, in the distance, the i^ 
peaiwice of an irregular erag, rising popendicularly &om the 
slope of the hills, the summit of which was rugged and tinev^ 
It greatJy resembled a mined fortification, lising through the 
juDgie, and was so sttikii^ an object, that e*en the moat care< 
less observer did not fiul to remark it as something uuumal, 
efen in this wild district, where so many jK«ci[NceB are obserrod. 
In approaching nearer, it looks exactly like & huge wall taiised 
artififually, along the ridge i^ the biU. It presents a perpendi- 
cidar fecc od two ddes. It follows ^e course of the slope, 
reaches the very top, and again descends on the other side of the 
hill. The average h^ght c£ the perpendicular face may be be- 
tween twenty and tluity feet ; the breadth of the bed between 
n^teen aod twenty. 

On exanunatim, I foaod that tins extnatwdinary bed was 
composed of quartz rodt of a bluish-grey colour, of a. hi^ily 
crystalline structure, and that it was arranged in neariy horizon- 
tal strata. The tirato are very disdnct, and the rock easily 
aj^ts into plates of about an inch in thicknefls. The rtxAt. at 
which the hill itself is composed, is clay.«late of a sofl nature, 
and easily acted on by the weather ; and immense masses of it 
were seai strewing the line of march. All the bills we had 
passed w«« composed of a similar rock. It was arranged in 
nearly vertical strata *. 

" The Author states, that the bed of quortz-rocli, which wu included \»- 
twceliMrttBi>f(friitiiofckj>-fdate, wuitaelfamoged in WininM finite Wh 
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In regard to the ample minerals of this district, I can give 
little information, as none of any CDnBec|uence met my eye, ex- 
cept, indeed, some very beautiful specimens of roek-erystat, and 
some crystals of atntihytt, of no great value. Gameta, also, 
were seen in great quantities in the dried-up beds of rivulets, 
and these had obviously been washed down from the gneiss and 
mica-slate formaticns, in wliich rocks they were of frequent oc> 
currence. Steatite was also common in the granites. Nather 
can I give any satisfactory account of the metals. I have no 
doubt, however, that if this district were properly ex[dored. 
many rich metallic veins might be discovered. There are seve- 
ral iron founderies in the district ; and at a village named Jowar, 
about twelve miles from Oudeypore, lead occurs in considerable 
quantities. It is assouated with quartz strata, and several years 
ago it was worked to great advantage, not only for the sake of 
the lead, but also of the silver triiich is found with iL The na- 
tives indeed state, tliat it was exceedingly rich in lAver, and that 
a bullock-load of it was yearly presented to the ranah by the 
renter, as a present, in addition to the rent which he paid. It 
seems now to be exhausted, and the mine is worked solely fin- 
the lead, although specimens in which silver occurs are still 
found. 

thin sppeaiance of horizontal stralification uot rather owing to tbtwe nktunl 
joints which bo frequentlj occur In quutz rocks ? We ore the more inclined 
to tbia ojdliion, ttom its being in accordance wttb Capbdu Dai^«rfield>s ob- 
■etvatiima on the quartK^xicfc of this diabict. Talking of two quartsJriUa iu 
thenelgfabauThoodof lIaunpoor,besa7»E "From tbedivlrioa of ttua rock into 
ntrlieal and AorunmJaf fiaaurea, uisea s ringular wall-Uke structure, and an an. 
gular wild outline, and caat«llated appeumnce, which, wlOi its brilliant lAite 
criour, contrarted with the sombre hue of tiie slates, makes these UUa It a 
^stance resenAte snowy peaks, riril^ ftem asldst desotatlaa and dlMvdv." 
rWt Sir John Halcom's Mtmtir qf Cenirai I»dta, Appendix, No. I^ 

(To be continued.) 
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Odtervationi on the Seproductitm qf Domestic Fmds. By M. 

GiBOD DK BnZARBINGETES. 

Fboh the facts which I have had the honour of cominunicattng 
to the Academy, there results, that in the domestic Maminifera, 
the too young and too old females, as well as those which are ill 
fed, or of weak constitution, or subjected to laborious exercises 
at the period of copulation, produce in general a greater number 
of males than those which are middle-aged and in a fine state nS 
vigour and health, especially if the latter are covered hy vigo- 
rous males of strong constitution and middle-aged, and the 
former by too young or old males, ot such as are of feeble caa- 
stitu^on. 

- It appeared to me interesti ng to know if this was also the case 
i» domestic fowls, and although I have not yet obtained enou|^ 
of facts from my experiments to solve the question, the Academy 
will perhaps be induced by the importance of the subject to re- 
ceive what I have obtained. 

Hozier has asserted his having obaeived in turiieys that, when 
the animal has issued frobi the egg, and several days after, the 
female is larger than the male, and has added, that, by following 
this indication, one need not be dec^ved as to the sex of these 
birds. But faets only prove that, among the largest of newly 
batched turkeys, there are somewhat more females than males; 
and, this is the only fact which I have yet obtained from my obstf- 
jfations on the reproduction of these birds: for the humidity <tf 
iha last-month of May, which thwarted me much in all my ex- 
periments, destroyed at least three-fourths of my turkeys, belwe 
I could determine their sex. 

I have not been more fortunate in my expetiments on ducks' 
-eggs, an accident having deprived me of ail my ducklings tm- 
mediatdy after they were hatched. 

The common hen, in short, has furnished the only obserra- 
tioQS which deserve to be mentioned. 

I wished to know whether large or small, long or short «^^s, 
yield most nudes or females. 
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I could only compare together the eggs produced in the same 
poultry yard ; for the eggs vhich seem large in one place appear 
small in another, on account of the difierence of the races, whidi 
is determined by that of the food. 

It is only by their weight that the volume of eggs can always< 
be judged of; for the largest often weigh less than the smallest, 
when they have not been laid at the same period, on account of 
the evaporation of the humid part. They ought, therefore, to be 
measured ; and the most accurate measure is that obtained by the; 
displacement of water, the wei^t of which may, for more con- 
venience, represent the volume of the body which has displaced 
it. 

However, in 18S6, 1 weighed the eggs themselves, after separat- 
ing the larger from the «naller, and the weights obtained confirm- 
ed my ideas as to the relative volume. 

In 1827 I proceeded in the following manner: After forming 
the courses by bringing together the eggs which appeu«d'ttte 
largest, and afterwards the smallest, I immersed at once all the 
eggs of the same course in a vessel exactly HUed with water, and 
placed in another empty vessel. The water which, by this im- 
mersion, passed into the second vessel was accurately weighed, 
and its weight represented the total volume of the course. On 
dividing this weight by the number of eggs, I obtuned a mean 
representation of volume for each egg. . 

To avoid all confu^on, I make particular marks with ink on 
each of the courses. I marked the chickens the moment they 
were hatched, by cutting off one of thar claws. This mode of 
marking is very simple, but care must be taken to renew it every 
fortnight, for the cut claw sprouts, and at length does liot differ 
from the rest. From having neglected this precaution in marking . 
the young of certmn broods, which I placed together under the 
charge of the same hen, I found it impossible to distinguish them 
again, and was thus deprived of the result of part of my la- 
bours. 

I opened the abdomen of the chickens which died, in order to 
discover the sex, when they had not yet exhibited any external 
marks. I kept very accurate notes of all, and here give the ge- 
neral results. 

DiailizodbvGoOgle 
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BXPBBIHBNTS OF 18S6. 

DBME8NB OF GOUDALIB. 

Waiee. Fem. 
30 hens'* ^^, of a spherical fonii, and of the mean 

weight of 64.33 gr., yielded ' - - - IS 15 

60 hens' eggs, of an elongated form, and of the same 

waght as the preceding, yielded - - 80 30 

8 eggs of a spherical form, and of the weight of 

*T.66 gr., yielded - - - - 7 1 

DEMESNE OF BUZAaEIMQUEB. 

60 turkeys' eggs, of the mean weight of 69.50 gr,, 
produced by females one year old, and of small sze, 
yielded 40 20 

EXPERIMENTS OF 1837. 
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In the latter demesne, a third course, the eggs of which were 
toappearance latter than those of the first, and smaller than those 
of die second, yielded 6 males and ^ females ; and a fourth 
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course, the eggs of which were laid b; a tufted hoi, the favour- 
ite of die mistress of the bouse, tad coiuequeBtl; wdLfed, pic- 
duced fi BoaleK and 7 females. 

The total of these diiF«^t broods is 18S mides aod 158 fe- 
males. 

If these results are confirmed by new and numerous experi- 
meats, as the volume of the eggs is in relation with that of the 
tnrds, it will be established, 1 st. That, m the some poultry yard, 
and under the same race of fowls, the larger females produce a 
greater proportional number of females than the smaller ; Sdly, 
That there is no certain rdiuion between the sex of the chicken 
and the form of the egg ; Sdly, That the small c^s are longer 
in btdng hatched than the large ; 4thly, That in the gaUinaceae 
the predominance of the male sex is greater than in the mammi- 
fiera. 

Old hens lay large eggs, and if birds obey the same laws of 
reproductitm as the mammifera, these eggs ought to yield as 
many males as die smallest Now, it wiO be remarked that the 
predraninance of the mides ftimished by the small eggs is greater 
than that of the females fumi^ed by the large eggs. It may 
also be remarked, that the very young females which have not 
acquired a precocious derelopement, yield a great proportional 
numb» of males. It is tfaerefote pn^uble, that the same laws of 
reproducUon are common to the mammifera and to birds. 

Tbeoomparattve trial of round ^gs and Icmg e^;s was made 
by my orders, but not under my inspection ; and, although I dA 
not view the results with susfncson, I cannot warrant them. 

Some facts seem to proves that, according to the common <^ 
luon of housewives, it is not a matter of indifference to h^ dowk 
^gs for hatdiing under all the phases of die moon, and thdt 
tbe result is so much the more satisfactory, the near^ the exdH- 
moo is to the time of full moon. All the courses of the' demesne 
ct Buaanii^ues, in ISSH, were ctmiposed of S5 c^gs. Now, as 
may be seen from the thove table, the success of these hatcfatD|^ 
has been in the following order : 1st, Those of theSlstMay; 
ad, Thoaeof tbe 14th May ; 3d, Those of the 98lh March ; 4lh, 
Those of tbe 6th June. The ezclusitHi of the first took {dace 
on the 16tfa of the moon, of tJie second on the Idth, of the third 
on the Slst, and o! the fourth on the 44h. The intervals be- 
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tweea these peiiods and full iikkh), ite S, i, 1, and 10- daya. 
Might not these relauoos, if they are constant, be the effects of 
the influence of light or darkness on the state of agitation or rest 
of the hen P By too much heat, ' the hen's sitting constantly kills 
the young, or thwarts th^r developement. 

I intend to continue my experiments on this subject, and the . 
facts which I obtain, whatever they may happen to be, will be 
made known to the Academy. ' 

Armalet det Science! NatureUea. 



1. Detcription of an Improved Bhwp^ ; 1. On ihe Agcent t^ 
Mercury on Wtrea of Iron ; f(. Experimenta on the Electro- 
magnetic Properties of Carbon when in a State ^Combus- 
tion. By Mr K. T. Keuf. Communicated by the Author. 

1. Detcription of an Improved Biompipe. 
pEBHiT me, through the medium of your excellent Journal, to 
bring under the notice of the public an improvement on the 
blowpipe. 

The importance of the blowpipe as an iostmioent of chemical 
analysis, and of extensive application in the arts, is.sbwell 
known, that I do not here require to make a single remark on 
the subject. It has unda-goue many modifications, from that 
of the simple bent tube, to the more efficient instrummt when 
in the form of a hydraulic machine. 

All of them, however, ^iber occupy too much space, are not . 
portable, and are too complicated, or, if not, as in the case of 
the bent tube, they are hurtful to the lungs, and cannot be used 
but with much incoovauence, from the nece»ty of keqiiiig up 
a continued blast 

The one I am now about to describe is very portable, le- 
qmres almost no exertion of the lungs, one expiration into it b^ 
ing suffident to produce a continued blast Ant about two nu- 
' nutes i and it also occupies very little space. . It consists of a 
glass-vessel, of a gldjular shape A fi, Plate V, Fig. 8. into the 
nedc of which a cork is fitted, and made perfectly tight by a seal- 
ing of wax; through the cork pass two tubes C c and D d, about 
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a quarter oC an inch in Auneler. The one, C c, terminates at 
the under surface of the ctn^ c, and is a^ea into the vessel ; it 
is bent, as shown in the figure, and is brought at its extremity 
C to a fine pcHot, for emitting a stream of air to urge the fltune. 
The other tube, D d, also passes through the cork, and is termi- 
nated into a bottle-like tube E e, a sufficient space being left be- 
tween the under part of the tube D d, and the bottom of the 
bottle £ e, for the passage of the air, which is forced in at the 
other extremity of the tube at D. The small bottle-like tube 
£ e contains a portion of mercury, below the surface of which 
the tube Dd terminates, after passing through a cork at the 
upper part of it £, and to vhvh. it is firmly attached by means 
of a sealing of was ; two small openings^ J!, are cut in the cork, 
to allow the air to pass fredy through, into the large ghiss- 
vessel. 

A small stand F, for supporting a spiriutamp, is attached to 
the neck of the vessel, which may be raised or lowered by a 
screw, to allow the flame to be acted upon by a stream of air, as 
it issues from the tube C. 

In using this blowpipe, all that is necessary is to adjust the 
lamp, by means of the screw and stand, till it be opposite the 
tubeC. 

If we then blow into the tube D {^ we will force in a quan- 
tity of air, which passing IJirough it, and the mercury contained 
at the bottom of it, in the botde E e, rises and is forced through 
the openings f,f into the large vessel. This additional quan- 
tity of air within the vessel, exerts a pressure on the surface of 
the mercury, and raises a column of it in the tube D dy which, 
acting as a valve, shuts the communication between the internal 
and external air, and effectually prevmts any of it from return- 
ing through the tube D d, while, at the same time, the condensed 
air within the glass-vessel, from its greater elasticity, flows 
through the other tube C upon the flame of the lamp ; and as a 
period of from one to two minutes elapses before it arrives at 
the density of the atmosphere,- a continued stream of air may be 
made to act on the flame, by occasionally blowjng into the tube 
D, while the operator has the free use of both hands, which 
is of some importance in experimenting on minute portions of 
matter. 3 
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The inBtnuneiit any be rendered taatt perkct, by iamag « 
Btop^»ck placed ia the tube C, to zqvlate the cuneot of air i for 
most purposes, however, thtB.u uniieceaaary. 

Initesd of the tube D d bang- terminated id £ ^ it m^t 
have been continued to tbe botton of the vend, and be then 
terminated in a pardon of meccury. This constructioii would 
answer equally well, if the instrument was to remain statienuy ; 
but, during motion, it lometimeB ha;^>ens that the mercury ii 
removed from the bottom of the tube, and the daatidty of the 
ur acting on that colunm of mercury within tbe tube, fwcea tt 
out at the orifiee D. 

The same principle of constructing a valve may be ^plied to 
tbe hydraulic Uowpipe. The tube cooiiDg from tbe bellows, 
inst^ of having ^a commcn) valve inserted into it, and temo- 
nating at Uie top of the air-vessel, may be continued to the bot- 
tom of it ; wh«i, upon the ur being forced in by ihe bellows, 
it di«^}laceB tbe water from the tube, and rises iitto tbe upper 
part of the Mr-vessel. The water now acts as a vidve, and pw- 
vents the return of the air by that tube, wlnle it is forced out 
by tbe other tube in tbe usual manner. 

By this fian we obtain a valve of the most ample de- 
scription, and without tbe pos^bility <^ getting wrong ; mor is 
there a greater pressure required for fordng in tiie air by this 
method, than when tbe tube tamunates at tbe ti^of the air-veS' 
&el dirougfa a common valve. 

e. Atctnl and Combination of Mercurtf or Metallic Wiret. 

WHitE making some experiments with tbe liquid amalgam t^ 
mercury and zinc, upon the other metals, the fdlowii^ angular 
fact came under my obftervation. 

Having dissolved a quantity of one (about a 90th or a SOtfa 
part) in a portion of mercury, I poured part of it into a tall 
glass-jar, and filled the reminder of it with a strong strfution of 
muriatic acid and water. I then placed dear metallic wires 
perpendicularly in the jar, so that th«r extremities might (Ep 
into the amalgam ; the moment they came in contact vnth it, hy- 
drogen was ev<^ed in great abund^ce from them, lie mia- 
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cury at the same time began to ascend tn the wires, and con- 
tinued to do so until it arrived ashig^ as the liquid etaod in the 
jar, and, when it attained this bogbt, it ceased to lise any h^ier. 
And in whatever iiMin the wire was heat, provided it was kept 
beneath the surface of the muriatic acid and water, the m^vury 
followed it. 

The mercury, in this instance, does not merely fc/rca a coat- 
ing on the surface of the mre, but if sufficimt time be allowed, 
it penetrates lo its centre, and p^vades every part of it, nor does 
there seem any limit to the height to which itwiU ascend, if the 
solution of the add and water be jH^sent to &vour the combi* 
nation. 

When a quantity of any of the fixed or volatile (nls is poured 
over the surface of the muriatic acid and water, the combina- 
tion ceases to go on tluotigh these liquids ; nor will the mercury 
ascend hi^er than the level of the stdution t£ acid. 

Id this action the zinc contained in the mercury becomes a^y- 
. dated, and is dissolved and taken up by the liquid ; and if suffi- 
cient time is allowed, it will be found on the surface of the wire, 
having a beautiful crystalline appearance; and when the action 
has ceased, the mercury will be left in itsmigioal pure state. 

Wires of platina, gold, silver, copper, brass, tin, inm, zinc 
and sted, were aubjected to this process, and the mercury rose 
upon all of them, but with very different degrees of rapidity. 

A wiru of pktina, copper, iron and zinc, four inches in length, 
bmg placed into the amalgam, the mercury rose in the space of 
ei^t minutes to the top of the zinc-wire, in fourteen to the top 
of the copper-wire, and to the top of the platina and iron wire 
in about a minute longer. This rise, however, b not always 
aniform, but on the zinc wire it invariably rises most r^idly. 
By using a stronger solution of the add and water, or by rais- 
ing the temperature <^ tlie whcde, the mercury rises more ra- 
pdly on the wires, and it apparently bears an exact proportion 
to the chemical action tidcing place on the surfacd of the metals. 
The cause of this ungular action appears to depend upon the 
different and oppoute electric states of the metab ; the amalgam 
kA the zinc and mercury bdng positive with respect to the 
wires ; but whether it will account for the rapid rise on the 
zinc wire, which is in the same electric stete, seems rather 
doubtful. 
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3. Easperinuntt on ihe EUclro-Magnetie propertiet of Carbon when 
in a ttate of CombuHion. 

The following experiments are intended to shew that carbon, 
when undergoing combustion, possesses the power of conduct- 
ing the galvanic fluid of a single pair of plates, in the same man- 
ner as a continuous metallic wire, — of affecting the needle,— 
transmitting the metallic taste, and becoming magnetic. 

I shall first describe the apparatus which I used, as it is stta- 
ple, and well calculated for conducting electro-magnetic experi- 
ments. The general principles on which its action depends, I 
have explaiued in the last number of this Journal. 

The present construction of the apparatus consists of a circu- 
lar wooden box, A B, Plate V. fig. 1 ., four inches in diameter and 
one deep. From the opposite sides of the box, prefect two small 
glass-tubes C D, forming two cup-like caviues on the outside 
of it ; only one of them C, opening into, and having a commu- 
nication with, the inside of the box. About half an inch from 
the bottom, the diameter is lessened nearly a quarter of an inch, 
so as to form a projecting check roimd the inside of it, as seen 
in the plan of it, fig. 2. On this projecting check rests a circu- 
lar plate of copper, perforated with holes, and having a wire of 
the same metal soldered to it. 

In order to generate galvanism by this apparatus, a quantity 
of the liquid amalgam of zinc and mercury is to be poured into 
it, as much merely as to cover the bottom, and rise into the small 
tube, which communicates with the inside of the box. The cop- 
per-plate is then to be placed on the check, and over: the whole 
is to be poured as much of a solution of murialic acid and water, 
as will fill the space between the amalgam and the copper-plate, 
and rise a little above it. The extremity of the wire which is 
soldered to the copper-plate, is made to dip into the tube D, 
which has no communication with the inade of the box, and in- 
to which is also poured a small portion of mercury. 

The apparatus being thus prepared, a communication is 
formed by wires passing from the two cup-like tubes. The one of 
these cups C, communicating with the amalgam, constitutes the 
positive plate ; and the other D, being in connection with the 
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ct^pcr, by means of the wire which dips into it, fortns the nega- 
tive plate.. 

Experimmt I. — The apparatus being charged, a wire was in- 
serted into each of the cups, whose other extremities were so 
connected by mercury, with a needle apparatus, as to form a 
oontJDUous wire passing below the magnetized needle, which was 
delicately suspended by a single fibre of silk, and enclosed in 
glass to prevent any currents acting on it. 

Thee&ct furuduced on it was suffitnent nearly to make it 
stand ^t right angles to its natural podtitm. 

Eaperiment II. — In this experiment the electricity was made 
to pass through the space of »x inches filled with burning coke, 
having no metallic communication. 

Having attached to the ends of two copper wires, a rod of 
iron, about a quarter of an inch in diameter, one end being beat 
out, so as to present a greater surface to the action of the fur- 
nace, and the other ends attached to the copper wire being amal- 
gamated, to form a more perfect contact, they were both placed 
at the distance of six inches from each other, into a brick furnace, 
filled with burning coke, and in which there was no metallic gra- 
ting. 

When the temperature of the furnace was at a dull red heat, 
and the drcuit completed, part of which dreuit was formed by 
the coke, the needlewas very sli^tly afiected, showing that the 
electricity passed through the six inches of burning coke with 
some difficulty. When the temperature was raised to a bri^t 
red beat, the eSect produced on the needle was much more ap- 
parent When it had arrived at the melting point of copper, 
the ^ect was about double that of the preceding, and it went 
on increafflng as t^e temperature was augmented, till it attain* 
ed the melting pmnt of iron, when the effect was not much infe. 
rior to that produced by a complete metallic communication. 

Experiment III. — A solid cylindrical pece of charcoal (Plate 
V. Fig. S.) about an inch in diameter, and six inches in 
length, bmng prepared, it was made to form part of the galva- 
nic circuit, by having copper wires coiled round each end of it, 
for the space of about an inch and a half, leaving the middle 
part of it without any metallic communication. 
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Od the oommuBioation being formed with the needle appan- 
tus, DO effect what^er was produced on the needle, showing 
that dutrcoal, at a natural temperature, is not cap^le of con- 
ducdi^ the electricity of a angle pair of [^tes, so as to gltect 
the needle. 

The cylindn- o£ charcoal was then lowered into the furnace^ 
which was at a high temperature. 

When it had arrived at a red heat, the needle indicated, by 
ita deviabon, that the electric current was orculating, and as 
the temperature of the charcoal increased, the deviation became 
graduaUy greater. The piece of charcoal was afterwards raised, 
till it was brought oppooite to the flue c^ the fiimace, into wlncfa 
a strong current of air was pasnng. Here the charcoal undor- 
went a rapid combusUon, and the effect produced oa the needle 
was much increased. 

Eitperiment IV. — Having prepared a cylindrical piece of 
chucoal (Plate V. Fig. 4.), and cwled round each end of it 
copper wires, it was placed into a glass tube, A B, of a little lar- 
ger diatneter than itsdf, to admit of the wire expanding. The 
ooda of the tube were then hermetically sealed round die wires. 
The communication being made, as formerly, the tube was gra- 
dually lowered into tbe furnace, and, what it arrived at a red 
heat, no eSect whatever was produced on tbe needle. When 
tbe furnace had arrived at a high temperature^ and the glan 
had fused around the diarcoal, a very shght efi^ was percep- 
tibte on the needle ; but it did not seem nearly so great as tliat 
produced when the diarcoal was in a state of combasUon— the 
temperature in both cases being alike. 

It would appeo- from these expMTmatts, that the conducting 
power of charcoal depends more upcn its undeigcang combus- 
Uon, than upon the temperature to which it is raised. 

The f(41owing experiments woe performed, to ascertain whe- 
ther <M' not dMTGOal, iriien forming t^ galvanic cimut, becomes 
magnetic, 1^ metallic wires, or merely acts the part of a con- 
ductor, without disi^aying the phenomena of attractitm and re- 
puldon. 

The aiqiamtUB used in this case connsted of a glass jar, & B, 
(Fig. 5.) into the bottom of which was placed a m^itetic needle, 
C. It was provided with a wooden cover (Fig. 6.), made to fit 
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it ti|^y, having a narrow longitudinal opening oat in it, ejl 
At ead) end of the opening, two raaall cavities, g g, were also 
formed. I^g. 6. rapreaente th« surface of the cover. 

A wire from each end of the galvanic apparatus already de- 
scribed, was made to terminate in each of the small cavities, ffg, 
into which a email portion t^ mercury had previously been 
poured. 

A cylindrical piece of charcoal, a quarter of an indi in dia- 
meter, wid six im^tea in length, being [H'^)ared from beedi, and 
well washed, a copper wire was cmled round each «id of it, 
leaving a space of four indies in the ntlddle, without any metal- 
lic oNBmuiHcatiM). Thewicea were'flofMmed,a8thattheirextre- 
mitiea might dip into the small cavities, gg, to coni^ete the 
dr^t, as seen in Fig. 6. 

The jar being now filled with oxygen gas, the Bcedle was 
irfaoed OD the jMvot, and allowed to take its natural direction. 
The longitudinal tqiening ej", was also dosed by a piece of 
wood fitted vUo it, and removable at pleasure. 

Experiment — The |Hece ot charcoal having been heated to 
redness in the flame of the Uowfupe, was immediately passed 
into the jar, throu^ the longitudinal opening e f^ (the jHece 
(£ wood bcsng ronoved and agam replaced), and made to de. 
scend, nndl it was about a quarter of as inch above the needle, 
and parallel to it. The other extremities of the wires were 
turned, so as to tenninate in the carvities g g. 

The circuit biang completed l^ means of wires brought from 
the former apparatus, and terminated in the covitjcs gg, the 
needle immediately deviated from its natural poettion, which 
proved that the electricity not only passed along the charcoal, 
but that the diarcoal also became magneUe, like metallic wires 
of the same tluckness, when ccHiductii:^ galvanic electricity. 

From the small appanttus which was used for exdting the 
galvanic energy in this experiment, aad the consequent difiiiae- 
ness with which the electricity passed over the cluuccoal, it being 
necessarily thicker than a metallic wire, to prevent it b«ng bro- 
ken, the effect produced tm the needle was not very powerful. 
If a large ^paratua were. UBed, such as that belonging to the 
London Institution, expoiments of an extremely interestii^ na. 
ture might be performed ; as, (w instance, to aacertun whether 
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or not the passage of a very lai^ quantity o£ electricity accele- 
rates or retards the ccHnbustioii of the charcoal ; or, whether the 
electridty may not altc^ther depiive the charcoal of its affinity 
for oxygen. 

Experiment. — Having prepared a cyhndrical piece o{ char- 
coal C (Fig. 7.), an e^hth of an inch in diameter, and in- 
serted its extremities ' into two cups A, B, which contained 
mercury, so as to be in perfect contact with the mercury, 
three galvanic troughs, each of sixty plates, four inches square, 
were charged with a weak sdution of muriatic acid and wa- 
ter. They were placed ptindlel to each other, and th^r simi- 
lar poUs connected, so as to form one battery, equivalmt to 
one of sixty plates, seven inches square. The circuit was com- 
pleted by a copper wire, of the same thickness as the vhannal 
to be afterwards used. The wire aSecttd the needle, when 
brought over it at a distance of seven inches, very powerfully. 
The wire was now cut through its centre, and its cut extremi- 
ties placed into eadi of the cups of mercury, so as to form 
through the charcoal the galvanic circuit The needle, sus- 
pended by means of a fine fibre of silk, was then brought above 
the charcoal as closely as possiUe, but without coming in con- 
tact with-it, yet not the slightest effect was produced on it. 

Experiment. — The same troughs, without any more add 
b^g added, were now arranged, so as to form one battery of 
180 plates, four inches square, and the ranuit oomj^ted by a 
wire brought over the needle. The effect upon it, of course, 
was much less than with the fwmer arrangement. The wire 
wa£ then cut, as formwly, and its extremities brought into con- 
tact with the mercury in the aq}s, so as to form the galvanic 
current thrcMgh the charcoal. The needle used in last expm- 
meot was now brought over the charcoal, and it was imme- 
diately affected. 

As long as the circuit remained complete, a deviation <^ eight 
or ten degrees only todc place ; but when the circuit was alter- 
nately broken and completed, by takii^ out and again dipping 
the wire into the cup of mercury, and watching the instMit 
when the needle attained its maximum of deviatitm at the time, 
it was made to stand almost at r^ht angles to its natural pon- 
ticHi. 
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General Conaideraiiona on the Nature of the Vegetation which 
covered the Surface of the EartJi, at the Different Epochs ^ 
the FortwUion of Us Crust: Agreement of Antediluvian 
Botany and Zoology ; and Conjectures relative to the Aspect 
ofUte Earth, and tJie Temperature <tf its Atmosphere, dur- 
ing' these Different Epochs. By M. Adolphk Bbohg- 
KIAKT •. 

\1/HB ardour with which nntunUiets have ettga^ed unce die 
conmenoement of the fu'esait century, in collecting it»t6n>lR 
for the phfdcal history of the fomutim) ct the cnnt of tkt 
globe, brings us every day nearer to the- petiod when we dwit 
Ike able to ttace with precinon the history of -the vmoos strata 
that have been Bucoesuvely deponted at its surface, and "of the 
animals and vegetables which have lived, whether in the seits 
that covered it, or upon the dry parts of this'surface. 

We have not yet, however, attained (his object, towaidi 
which ought to be directed sU the eiferts of the geologists' and 
naturalists, who, by their researches, If^ur to throw light lipan 
the history of the organised beings of the primitive wf>Tki ; ■ biit 
it is useful from time to time to exhibit a piaure of the state at 
■oettoe, to ^w the solid results which liave been attaiaed, to 
point out the doubts which rcmun to be solved, dc the'Toiiib 
which it may be hoped to fill up. ' By this nieans, a more^u'se- 
ful direction may be given to our inquiries, hy fixing asfit'weie 
the points aiOund whidi the new ^dovetusdiay be arratigeolj 
This is the abject which I have in view in'the present memoir^ 
with n^jpKSt to the history of fossil vegetables, ' oonsictned With 
reference to the relations that exist- b^ween the' periods dnr-,' 
ing which they have lived, and the- botaiHcid (^wracters which 
they Jiave presented. ■' 

. Perhaps no liepbrtnwnt of natural history has made inore:ra- 
jnd. advances within these ten years,- and our acquirements (bi 
this. sabject are very diflferetrt from what th^ werie in 1882^' 

' * ~We have great pleasure in presenting thia important memoir of out 
young friend Brongnlart to the attention of naturalists. The views it lon- 
t«iUB are aimlkr to those ve have teeo in tke pisctue. of delireiii^ te'our 
pupils in the Universitj, both in the ckis-rMHn and iluriag our ideological ex. 
cuTsions. — Edit. 

JANUABY — MAOCH 1829. _A a 
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wfa«i X submitud to the Acsdemy llic. results c^ an investigBtioii 
oD which it DotwithttaatHiig condeaceDded to bestov the most 
flattering a^iprobBtioD. Since that time, the exuninalioD of the 
folril vegetables (^ the difiretn strata of the globe haaei^i^ 
Bie attenticK) of the getJog^ts </i France, En^^and, G^many 
and Italy, and remarkable spedmoia iX these fosals have been 
^collected in America, in India, and even in New Holland. The 
discoveries made in smne of these countries have' been made 
luumi to us l^ various worits ; but the results to which I am 
deiirouB.of drawing tbe attention ti the Academy for a few mo- 
ments^ are in a great measure founded upm the yet uDpublisbed 
m»Uw» which I have collected on ray travels, pr which have 
been tnum^ted lo me by the naturalists of the countries which 
I. have just mentioned, with a libevUty iat which I cannot too 
abongly exiweta my gratitude. 

We do not yet, however, possess sufficient informatkn re- 
aiwcting tbe geology and raganio Temaias (rf* the other parts of 
Hoe world, to be able to Ibnn any decided opinioas with respect 
to them. Our results are all based upon the.cxanunation of the 
fesnls of £un^ and North America, and although f rt^ what . 
we already know, it is very probable that tbey will apfriy to the 
oiha le^cos, we yet cannot make any poaitiTe iiSrmatiom oa 
tliu sulijeet. 

- The mimber of tbe species of fosnl plants known, lAetber 
dunu^ the wt^ES wluch ccataln dascriptioBs and figures sufi. 
cioUjy aeowrato to enable us lo detenwine them with some de- 
gree of osvtainty, or tlvough tbe spetmncas pteserrad in tbt 
adlections wlui^ I have vint«d, or in my own privBte coBeth 
tk»s {unount to fiOO or 660. 

These species are very unequally distabnted in the strata of 
diffnent antiquity, which constitute (be crust of oorpl^wt; ta^ 
tfaisinequality io^edistributicnofthe fiisiil plants, whidi isal. 
ready lemarkaUe, when we cwusd^ tbe total nun^ier trf ipcdes 
c(mt»ned in each stndum, becomes still raoie strikit^ when we 
ootnpore the numbers belonj^ng to the difFerent classes of cadi 
(tf these floras. 

These latter results Bscessarily require an exact dMermins> 
6oa tS the species, or genus, or fiunlly, orat least <S the dass to 
wind) eadifoenl plant bdongs. We should be tnuu^^resang the 
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Inils which we have tnoed- fi« nonelTes, wcce ve to wtdHwfc 
iiere ihe d^ce of prec M icp of eacli of tiie detnnnnrtioDs at 
which we hsve airimdi Thii ittvcadgatiaD, fouDdcd upon m> 
merous uid mioate comparisons of <vgaas, and of their struc- 
taiTC, beii^ entirely a wvfk cf deisi], cmaot be exhibited la all 
ita particdlsis. I have pointed out the ooune which I bare tdt- 
lowed in tins investigation, in die fii«t twDnombera of my work 
(HI FosbU V^etaUes. 

I would only remark, that, in moat caaes, the great elasB to 
which Ume foBaib bel(wg ma; be detonnined with oertaioty, and 
that often tbe funily, and sonietiiMS'CTen the genus ftona wUdi 
th^ come,' may be made ouL 

By the great daBMB, I b«ve BK«n the fint voy SwCund din- 
fioDB that may be establiriied in the v^etaUe ku^dom. l%ese 
diTinoos may, I think, be carried lou ; the Agamac pbmts; the 
CdMar Cryptogamic i the Vaactdar Cryptoffomic ; the Ggnt- 
nofprmoiM PAantroffontie, eomprcbending under thia nanle (he 
Cotofere and tke CycadeK ; the Monoeoh^edonotig Phaneroga- 
MJG ; and the Dieotyledemoita Pkanerogmnic. 

I un^^e that eray person who will attentivdy ezanune thik 
£viaap> will agree with me, in the^nrf place, that these dadaet 
are very natural ; and, in the aectmd, dnt it is dmost idnjns 
posubla, by means of any well preserved t^an, to diacov«- to 
which of Uieee ax d aa s c s a ficwsil [riant has belonged. 

It was neceasaay £»■ me to explain these bases <^ the botani- 
cal diviuon whidi I have adc^ited ; for it is from the eompai*. 
sun of the number vt v^stables of ^icae daai^ at tbe di^^ott 
epochs of fonnation c^ the cruet of tbe globe, that the most re. 
markabte diflferences of its vegeution result 

It i» gennalty known, that accoidHig to the lesearobes of geo- 
kigi^ the d««pe8t part t^ tbe cnut of thef earth appfews font^ 
ed *^ rocks, fw tbe moK put dysU^ine, in wbidi no renwns 
of orgainaed being* are met with ; that upcxi these rocks have 
been Miooesavdy depoflted slrats trf* a different nature, the 
gre4ter patl torwtei by sedioieM ; and that in these strata, 
iriMse relatiTe poatioa equally indicates the Tdative period of 
fixfiBatiwy. thm have most commonly been found more cw less 
idiandMU r^aains of atumaleand vegetdUes. Several of these 
strat* prepevtiDg oomnKm dwntetcni which seem to indic^le a 
A a S 
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similar origin or mode of formation, the name of formation has 
been given to thdr aggregate, and to several of these fonoatioiiB 
united by other more general characters, the name of amofl^ 
forma^ons (terrains). 

Many geologists admit four of these great series of forim- 
tions posterior to the existence of oi^anised beings, the tranri- 
tum fomiauons intermediate between the primitive formauons, 
and the true sedimentary formations, and tlie injirior, middie, 
and mperior sec^mentary formations. 

The consideration of fossil v^etnbles has not hitherto cob- 
tributed in any degree to the elaboration of this geological clas- 
sification, which will serve as a bans for cmnparing the vege* 
tables which grew at the earth's surface at the epochs when the 
formations were deposited. 

If we commence with grouping t(^ther all the v^etables 
which belong to the same formation, we shall see that the plants 
which occur in the different beds of the same formation Atkr 
very little from each other, as might be expected ; but we shall 
see, moreover, that there often exist great relations between the 
fosul v^;etables of several succesNve formaQons. 

These rdations between the plants of allied formations will 
not, howevOT, be founded in all cases, up<m the identity of the 
gpedes, nor even sometimes of the genera, but upon the nume- 
rical relations of the great classes of the vegetable kingdom. 

The successive distribution of v^etables over the surftce of 
the globe, during the different epochs of its formation, may in 
many respects be compared with the geographical distributiui 
of vegetables over the present surface of the earth. 

In the same manner as the sur&ce of the ^obe is divided in- 
to regions, in which the same kind of vegetation exists, may 
also, the long period of time, be divided during v^ich the crust 
of the globe was formed, in epochs of greater or less ext«it, du- 
ring which the vegetation presented common charactm. 

The regions in botanical geography sometimes difier not cxily 
through changes which take jdace in the species of plants whidi 
constitute the flora of each of these re^ons, but also through 
modtficadons in the proportions of the difiVrent daises of the ve- 
getable kingdom. In like manner, in the floras peculiar to the 
diflermt epochs of the eartVs fomuition, the difiraices ue 
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sometimm limited to changes of species of the same genus,' or 
of genera of the same family, wbicfa take place of each other, 
without perceptibly alteriog the mutual relations of the different 
classes t^ vegetables to each other. At other times, on the 000- 
trary, on comparing the fbsnl plants of two formatjuis, of which 
the one follows the other, there are not only obser%-ed specific 
or generic changes, but certain families entirely disappear, and 
thdr Dumber is so changed, with relation to that of the. other 
Kmiilies, that the proportion of the great classes of the vegetable 
kingdtxQ is completely toocMed. 

In thus coD^dering the floras of each geolc^ical formatioD, 
we find that they may be united, by common characters,, de- 
duced Irom considerable diflerences in the numerical relatioDB of 
the classes, and frinn the absolute diveruty in the species and 
genera, into four great groups or periods. During each of these 
periods, the veigetation has only presented gradual and unlimit- 
ed changes, whidi have not influenced the essential characters 
of the v(^tadoD. From one peiiod to that following it, there 
is, 00 the contrary, an abrupt transttion, a suddeu diSereoce in 
the most important characters of the vegetation. 

The comparison of the t^iaracters of the vegetation of these 
fi>ur periods, is the principal ol^ect of this memoir. 

But, before examining thdr characters, we must first deter- 
mine their limits. The ^rst e^pears to extend Jrom the first 
tranaition deposits to the end of the coai fyrmtition. The old 
red sandstone of Werner, and magnesian limestone, Jbrm iti 
tipper limit. 

The second corresponds to the epoch ^formation of lite qok 
negated sandstone. 

The third commencet at the sheU-Umestone deposit, or raffven 
ai the sandstone named keuper, which immediate^ covers it,. 
and extends to the chaOc. 

The Jourth comprehends ail the deposits ^ng aiove the 
dtalk, and which etre commonly designated by the name ^ter- 
&xryJbrmationa. 

A rather curious result of this diviuon, to which w« have 
been led by considerations entirely independentof geology, is, 
tbat it corresponds almost precisely with, the four, great grgups. 
<tf formations adopted by geok^uts.. 

DolizodbyGoOgle 
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Tkefrat period in fact correspati* ioOe ^ 
tiona, among a>Atcft tome geologittt mcbide i&t Codtjbrmation. 

The aeamd cempnhenda the greater part qfthe-it^rior ai^ 
mentarj/Jbrma^OHa. 

■ The third emiraees iAe end ^ihetejbrmeiumt, and the middk 
teSmmioayJbrmatioHS. 

Tbejburth corretponds exactly to the Tertianf or upper ee^ 
meniary foHnaHoTU. 

It ot)^t also to be observed, that the limits of tbese periods 
appear connected id a particular maoDer with the geological 
pbenometu vfau^ hare given rise to the strata tf the ^obe. In 
fact, the stnAa irhit^ contain the leHiaias of v^etabks, wfaicb 
we ooiwder as be^eogiogito theiame period, are; almoBt always 
deparated'i^om those which bekntg to another period of wget*- 
tion, by formatims vhidi se^n eatirely destitute of brad- vege- 
tables, aod whose epoch of formation crareBpcMids to a period of 
time during whi^ the earth was pnhaps com{Jetely covered 
by the sea, or almost entirely destitute of terrestrial vegetables. 

Thus, the first paim^ or thai of the cool d^»Mt, b sepa- 
rated from the second, wbitfi 'coneffioitds to the variegated 
sandstone, by the old red sandstcKie, in which no v^et^es hijve 
been observed, and by the uu^esiaD or alptne limeattme which 
has hitherto pvaented only marine v^etabks. 

The second period is sepatated from the third, which ami- 
mences at the keuper and lias, by die sbeU-limestcmeor muachel- 
kalk, which is also almost entirely destitute of fossU vegetaUes. - 

Between the third period, which ends with the upper beds t^ 
the Jura limestone, and the fourth, wluch ccare^poitds to the up- 
per sedimentary or tertiary formations, occtu% the Chalk, in the 
mass of vhich no other v^ietaUes have hitherto been found than 
a few marine fruits. 

This supposition of a complete or almost .oMnpfete intamp~ 
tion of vegetation at the sur&oe of the globe, between twaof 
the periods of vegetanon whidi we have admitted, is^so muefa- 
the more probable, that there exists no species common to two- 
succ^stive periods. Every thing is different in them, and the 
idea ^iqnnQtbe rcgeeted, that a. new vc^tation, arising under in- 
fluenda; dtff^ent from those which previmisly existed, h«s«oea- 
pied the place of the old vegitation. 

L .■,z<,i:,.,G00gIf 



Ai MarA at iifimt £podu, 4«. SS 

Tbe ejunoaBtion of tbe pirticulu: dMw of each «podi itf flor- 
mRtkni, bavii^ abewn us that we might group Kveral of them 
togtfher, aad eslaUilh mote ettMided p^iodsiduiing which the 
earth appmn to have poaaeseed a vegetatkm* if not absolutely 
wnilar, at least analogous, it FetOHinifbrus to compare the floras 
of these periods, aud to ezamiDe what are the characters by wlu^ 
they are ditipguiihcd. 

The tables appoided to this memt^r make known the v^eta^ 
bles hitherto found in the diK^mit fiHmatioaB belcmging to the 
same period of vegetatitmi These v^etables are referred, with 
til the Btrictaess wlHcb thwt state of jves^ration admits, to the 
geBws, fiuailies add classes to which they have beloeged ; and 
«« riiall now make known the principal results ^dted from that- 



Inthe fint penod, which oorreeponds to the ooal deposits, we 
see that of the sis clmew wMch we bave admitted ia the vege- 
iaUe kingdom, only two existed. They are the voscuiar Cl7p- 
togamic plants, oomprBheDdjng the Filices, £quisetace«, Lycd- 
podia, &c, and the Monoeotyledones, containing a unall num- 
b^ of plants which appear to reaemUe the palms and oibcHrcB- 



Thare remmi, moreover^ about twenty plmts whoo? poation 
is unceitiiin. 

Thusf at the epodi in que^tim, we find no evident traoe of 
dioBtyledoaouB plants, or Conifene or Cycadeee. The class 
wluch haa ahnost of itself composed this Sora, is that of the vas- 
cular cryptogamic plants ; and, in fao, of S60 spedes disco- 
lored in this terrMn, SHtO belong to that class. 

But these ve^tables, althouj^ evidently ranking in the fa^ 
iaili» oi EquisetaoesB, FiHoes, and Lyct^todiacese, ^fl^ irran' the 
spwea, and frequently even firom the genoa at present existing 
in several points of thcar organttj^tion, and especially in their gi- 
goBtic sipEe. All the reaeordies which ' I bate made for some 
years bade, ooafirm the apfHOximations which X have made be- 
tareen the Calamites and Equiseta, the SigiUaiie and the stems 
of the tree F«ns, the Lepidodendlra and the Lycopodiaoese:; 

■ In the present memoir we pus over the nuriue plants, which b^ 
long to anotlier order of vegetation,, and speak exclusively of those which 
(Kw on til* uncovered parts of the e«itli*s sur&c«. 
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«iid all the naturalists, who have paid iattentioD to the Mifajcct, 
apfiear now to adopt this o|Mnioi). 

. there, existed, at this epoch, Equiaeta upwards of tea feet 
high, and irom five to six- ijiches in diameter; tree Fem&of 
from forty to fifty fe^ in h«^t ; and arborescent Lycopodi&- 
ceec, c^ from sixty to seventy feet high. 

The essential diaracters of this first vegetation of the globe 
are, therdcwe, the numeiical predinninanCe of vascular crypto- 
gaojic [^ts, and the great devekipmeDt of these vegetables. 

The secDod p^iod (^ vegetation, which compiehends the 
plants whose reuwns have been «nvel(^)ed in the variegated 
sandstone, is yet very litde known. The terrestrial . plants, 
to the number c^ twenty, which have, been found in this depo- 
sit, differ totally from those of the older or newer. fonnatioDB, 
and evidently indicate a particular vegetation peculiar to this 
epoch. The numerical relations of the di&reiit classes are dso 
very different, in as far as can be detennined with so small. a 
number of species. Thus the cryptogamic plants ate less nu- 
mwous, and af^ar of smaller aze. ■ I'hey do not form the half 
of the F)(H». Four or five plants bdcHig to a particular genus 
dt the family of Coniferte ; but no plant of the £unily of Cyca- 
dese, appears to exist. at this epoch. I^asdy, smne monocotyle- 
. donous plants of angular appearance, but difEcult to be a{>- 
proxioated to living species,, complete the flora. 

We see that of the &ur classes of vegetaUes wUeh we parti- 
cularly consider, making abstraction of the agamic aodicellular 
.crypl<^mic {^aots, Uiree make their appearance at this epoch, 
in place of only two which existed in the preceding peiiod. 
The dicotyledones are still wanting. 

The flora of the third period of vegetaticm is mudi b^n 
known. Seventy species have beEai.diwoveredin the frnnations 
included between the ^ell lipestsne and the chalk. These 
^ledes are totally different from those of the older fonnatMms, 
.and give to the vegetation of this epoch very peculiar charac- 
ters, depending upon the nature of these plants, and their nu- 
;merical relatitms to each other. 

These seventy [danU still belong only to three of the great 
classes of the vegetable kingdom. These classes are the aanie, 
it is true, as those of the preceding period ; but the ^lecies, ge- 
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nera, aad qvenihetanulies, «re di&renl;. Tfaiis> the C^caden 
sppeaTf for the fir^ time, st this epoch, and rostinue, with some < 
moiWicnticHis id thnr forms, until the «id of tlna peiiod, of' 
whit:^ they constitute the essential charaoter. This family, and 
that (^. the Cenifene, which we oMKider as coBpoung together 
a particular class, .did not then, as now, tbnn '. acBfcdy a hun-- 
dredth psrt of the existing vcgetaUes, but, on the coatrarj, com- 
posed of. themsalves alone the half of the florti of thb period <^ 
v^etation, and of the thirty-five species of this class ' that h*ve 
hitherto beeniobs^ved in these fbrmaticniB, twenty-niQe are Cy- 
cadese. This family, thsrefere, . was more oumereus at aa- 
epeoh,. when the flora of the earth:appearB.so poor, andaolittle 
diversified, compwedwith its pr^ent state, when-more tfaan- 
fifty thousand liying plants are.known. 

The rest of the flora of this Unrd penod of vegetadon is al- 
most entirely fbnned by the nuKular cryptogamic plants, soch 
as the Ferns, the Equisataceee, and the.LycopofJiacete. Thus, the 
essratial character oi the vtge^alaoa of this period, conasts in • 
the great numencal. predominance ot' the Cycadeffi, and in the 
nearly equal divi9<m.oi' all the vegflt^ks into.two classes, that 
of the vascular cryptogamic i^lants, and that t^ the gymnosper- 
mous phanerogantK plants. 

Thene. exist but very rare. indtcsttcnis of HooaeMykdonee, 
and nothing yet anDotmces the existence of IMcotyledGtieB. 

The preaenee . of dicotyledtmous vegetables, and the numeii. 
cal predtiminance which they acquire oner the other vegetables, 
the. moment they m^e their apf)earance,diaracterize the fourth 
poiod of vegetatxin, that which ooiresponds to die fonnations 
analt^us to those of the Paris hasm, and whidi are designated 
by the names of Upper Sedimentary, or Tertiary Formatiana. 

-At. this qsodiv thepcDportion of the difieTEntclasses of plants 
albican to have been nearly the same, as upon! the present sur- 
&ee c^ our globe. The DieotyWones are at least four or five 
times more numerous . than the MonoeotyiedoneB.. As to.the 
odi«- dasses, the peculiar circumstances: in which these deposits 
have been ' formed, appear to have diminished their numher. 
.There are. only found some traces of Ferns, £quiaeta, ' and 
- Moues, imd the agamic phnis are only represented, by viarious 
species of marine vegetables. The plants of this pwiod'gene- 
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rally appear to bebmg to geatm atUl exiatiag ; aod the sftedfic 
dtfereOccs, iMioDgb aknoet ahntye pere^itftde wben die fMdl 
plants are carefully eoiBpared'inili dM.tini^ ^tederof the Mme 
gMWca, are often very fll^;lit. 

From the nanoer in which «» hare de&Md ttfaot we name a 
period of T^etttioB, it may therefore be said tiiat the vegedt- 
Wm wUd) covered the earth, durini; die dopuitlDD of the ter- 
tivy fiwinatuxiB, and that which at present grows upon its sur- 
fiiee, bekxig to the same period. 

It will be seen that the manner in irtn^ we hare above cen- 
adered theesatstialdiaraotasof the,«egetadaa, atthediStent 
c^poohs of famiation of the eaitb^ crust,' laabnat endta^re- 
monedfrani the influence- of the errors of detail, wfaii^ it isitD- 
posaUe to avtnd in a sdewe atiU ilt' it* iidknoy. Sbotrid more 
pnaaa obeerraUoas or new discoveries make known in the t^ 
fonsatiam seme pknts of more dian cxie of the tJ a Xcu whidi 
we have admitted, <»■ even some'Speoiea of cue c^ the chMses 
- witidi have ^ipeored to us to be waatingat this'efioeh, still the 
eMential teluiolK cf tlWse classes to each other would be but 
sli^tJy modified. Thus, it ml^fbeproved that certain yet 
little known g^ieni of the coal fonnation ore true dk»tyledo- 
Doua |dants ; yet it would not be the less certwn that the vaacn- 
lar cxyptogamic plants, wnc by much the moat nmnonus v^e- 
tables chiring the first period of vbgctafioo. Sotne leaves ot 
icalfy dicotyledonous ^aitts might be diacovcnd. in the Xias, or 
JhTb hsMsbmevyct these species bnng ncBCwariij very rare, 
would not diange the easeaAial rdatii»s betw«ea the nittober of 
spedn bdonfpng to tin o^ier classes, and the ^mnttqieirmous 
phaiMragamic plants ; the Gyesdefle, in particular, would not the 
less fae the diafaeteristic plants of tins epooh. Thus, whatever 
fivtlKr dnoDveriM may be made, it nwy be e«tafafoiiGd #ilh all 
tbe-ccctain^ which the sdetiees of obn^tkn prHmt, dtfetthe 
eeeantini characters of tiie foor periods which we have above in- 
dicated, can be but d^htlymodiSed, and that these periods 
theundves wilt always remain perfectly disimct. 

l%e vast numerical predMntDande of Use vasadar cryptoga- 
nuc.|Jant8, thatistosay, of the Fiboes, EquisetSMse, cutd Ly- 
oapci^acea, and the great devdopment ^ those phUtt ate the 
eamtiti cfawactors of the 4r« period. 
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Tke nimcnml cqmlity of tlM Tawlwr crjrptogMuie pUats, 
the gjrmnoipenraus fhmanaguuc ■ pkrti, Mpmrated by tlw 
Coaiftna, aod tke Monoootykdoow, together with the lesi da- 
vdopment of the v^etablet of the frit of time cImm i , t^ft»r 
to be the MMrtinl chtacMrirf the accood ^period. 

The third period is peoiIiH^y dittingiiiihed by the pradnni- 
Bflioe of the gyunaepcnBona -phuMrogRBuc fdants, and e^w- 
cially aC the Cycede*. The vaMular cryptogamic ptants hold 
the next rank, and after them ooine wmiw Monoootykdonea iri 
very anuU aainber. 

Lastly, the fourth period presents v^et^ilea <^aU the daaMS 
«t peesent existiBg, amoog which, as . at the present epoch, the 
Sieo^ledeasa ne by mudi the most namerous. Then come tlie 
MonoDOtyledones, the Gymnoafiermous Fhanerogamic {danta; 
andflastly, the Cryptogamic and Agamic. 

We tber^ire see that the tenestrial vegclatioo has always 
been rcodered more and more varied ; that, from b^ig at fint 
Umited.ta two prinoipal dasses, it presents three at a later pe- 
riod, and St length live, and that in the vegetaUe kingdom u in 
the ananal kingdon, the bcinge which every tlmig leads us to 
oonsidcr as the most simple, woe the first farmed, and the 
cjasses of more compiiealed beings, which, ibr that ranm, we 
eaU more perftet, hare been gradually added to dieae 6nt 
daises of mote simple ori^vVbangs. 

Such are' the pootive nsuhs, independait of all hypotbeas 
and -all preconccdved theory, to whidi the comparative examiaB- 
tien ^ fosdl vegetaUes conducts ns. 

. . But, as by putting into the hands of a botorait a berbariinn 
filmed in a distant repon of the euth, . he would eari>y detcr- 
aiiiie the nature of the dimate under whose influeace these Ve- 
getables grew, mij^t we not^ from tfie natsre of the floiaa of 
these differeDt periods of iiffmation <^ the ternstriol surface^ be 
enaibled to determine smm of tiw dmuostaBoee whtdi presided 
at the develofment of these vegetables? 

I aniof opinion that, by attesdvely comparing tbe nanueof the 
•vegetshles «f these Afferent cfiodiB with those wluch atprescBt 
grenr in tli9 difownt regions of the globe, we may arriverativ- 
sukSjifiRt cehain, at least very prabaUe, in respect to iJik 
sidiyiaet 
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. Let ua iiivt cemjnre, with tiiiB object, the flcra (rf the first ve- 
getation, thai whose remama have pioduced the coal4)eds ; those 
great deposits of oomhustihles, whose utility has made them to 
be Bought out and explored in ahnott all countries, and whose 
dispo«Uon and foaail v^etables ore for this reason mut^ hetter 
known than those of any other epoch. The renuurks which the 
examination of this fltnra supply, are only as yet founded upcm 
the fos^ls coUeeted in. Europe and North America; but the 
lew fosnls of the same epodi ccdlected in the other parts of the 
world, appear to agree with those of our own countries in lead- 
ing to the same cunsequa[iceB. 

It had long been observed that the vegetables of this forma- 
tion goKTally approach nearer to those of the warmest ports oS 
the globe, ihim to those of the temperate regions ; but now 
that the fossil plants of this epoch are much better, known,. and 
that their resemblance to the existing vegetables has been found- 
ed upon a more, strict examination, their relatims to the plants . 
of the equatoiial r^;iun8 may be established on more solid 
baaes. 

All the plants of -the class of vascular cryptogatnic v^etaUce, 
to which belong moat of the v^etables of. ttus epoch, acquire a 
development propdrtionate to the heat of the climate .in which 
tbey grow ; or, rather, in txt\& cUmlitee, there are mly found 
small spedes among the plants o fii lt ic class, while in the tn^fu- 
cal r^ions there occur, togsihet with small spedes, numerous 
^leciee of a much greater size. Thus, the Ferns of the cold or 
t^nperate climates all creep on the ground, or thdr stem has 
only a hdght of a few inches ; those, of the equatorial regioos 
often attain a hdgbt of ten, fifteen, and twenty feet; the amallest 
^lecies of Squiseta known are those of I^pland and Canada ; 

' the laigest grow .in : the West Indies and equinoctial Amaica ; 
the Lycopodia c^ our re^(»iB never rise hi^er than five or nz 

lincbes ; those wbich grow between .the tropicB c^ten attain three 
or four times that haghL 

' The Mill greater' size of the Ferns, Lyo^xidiaces and Equi- 

. setaceee buried in the coal ftmnation, therefore authorises us to 
preeume.thatduruig this period, all the circumstances calculated 

;to^faw>urtheilevelo{Hnent of' these fdants, bad acqiured tbdr 
highest degree. Heat and mmsture are the principal^ and it is 
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diflleuh not to adnit,-that at this period die temperature of , the 
earl's siirfsce was equa], aad perhaps superior, to that .fif.tfae 
wanaest parts aS our ^obe. This infaence, moreover, is.io 
perfect' accordance with the opinions of moat' of our presnt 
geolt^ls, and with the observalMWs and thAiries of the most 
oelelMBted natural philo80|Aers and ', nrntbemalkians. 

The seoxid renaaikaUe character of the flora of this petiod 
connsts iu the namerical reUtitmof the plants ofthe differoM 
classes, and which is such that the vascular cryptt^amia, whicli 
at '. the present epoch fcNrni at the most ono-tentb of the plants 
known, then craistituted more than nine-tenths of the v^etatioo. 

Th«re does not,' tberelbre, exist the smallest relatioa between 
the primitjve flora of our globe and the mass (rf^ its present Ve- 
gelatitm. But are there not stMoe parts of the ^obe, some par- 
ticular r^ons, wbidi, without jHeseating exactly the same pro- 
portitHis betwem the difierrait classes of the vegetable kingdom, 
at least approach in this re^MCt to the ancient flora ? 

This, in fact, is what the study of the ^stHbution of v^eta- 
ble forms over the surface of the [globe demonBtrates to us. 
The family of Ferns, and the allied fiunilies, accordmg to tbe 
tfaaantixtm ot Mr R. Brown and M. dTJrnlle, ^>pear to be 
subjected to the influ^we of two principal causes, which d^er- 
mine their mode of distributicw. 

Of these two causes, one is the elevation <^ the temperature ; 
the otiier appears to be the influence of the humid au-, and uni. 
finm temperature of the sea. 

There results from these causes, that, in the localittes equally 
favoured' by them, these plants are more frequent in the equa^ 
torial zone than in the colder xaoce % but that, in the same zone; 
tb^ are much more abundant in the islands than upon the cod- 
tinents. We might adduce numerous examples in support <^ 
tine proportion, but this would lead us too far from the parti- 
culnr subject of the memdr, and we shall only say, that, in the 
parts most fevourable to die developmatt of these phints oo tho 
continent of temperate Europe, the propordon' which they bear 
to the Phanen^mous pUnts is as one to forty, while, in the' 
same circumstances, in the continental r^ons between Uie tro>' 
|nc8> Mr R. Brown admits that this proporticn is as one to twen-: 
ty, and, in the least favour^e cases, as one to tweo^-six. 
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' Undec the mtae latitude, this prcpDrtion beeoHKs nnch grmU 
er in'thrUatidt. TIru, m'the Wnt ladaea the prapwcuu of 
9tma to ihe niaDengnne (darts appeuvto be neariy as oBe to 
Ita, in pliM of dbe to tweMy, WbMli1« tMt -of AemiM: 'fcrabn- 
Ue paits of tbe Americur coathitBt. In the SoiiiA Sea Idanris, 
this fxoporaoBj inplaoef^ beb^tS'Oiieto twenty-Mz, aa jd the 
tiootineDt of India, and the tnqiicjJ parts of New Hdbnd, be- 
comefl aa one to fbur, or as oOe to three. At St Hdeiia and 
fTriBtao d'Acuna, the prc^rtion of these elaeses of v^etables is 
as two to three. Lastly, In the Island (tf ABcenutxt, oonnderiag 
only die plants evidently indigenous, there appean to be an 
equ^ity between the Fbaoen^amio and the' vtaoiriar Oryptoga- 
mic plants. It is seen from these examples, that the smaller tbe 
islands are, and tbe more lemote from the continents, tbe gnat* 
ev does the proportion become which tbe Perns, and alHed fai 
onlieB, bear to the total number of the oilier Vegt^aitlee ; and it 
may be conbeived, that, were islands, like those just mentloDed, 
atone to exist in the midst oi a vast sea, iriiere they would only 
form scattered ptnnts, or small archipelagoes, witftout any ff'eKt 
eoAdneOt, the pDopbnion of Ferns would {ttobably be stfU 
greater ; and, in place of an equality in the t«o greU classes cS 
T^etables which we compare, we might see the vascular Ctyp* 
tc^amic plants greatly predominating ortr.' tbe Phanerogamdci 
Tfaia is what took place at ibe epoch of the fbmatim c^ the 
oial deposits, and these nonBderatioes of bolanie^ S^iiK^F^y 
should of thanselvPB incline us to think tbat the v^etaMes 
wliieh gave rise to these dqmu grew upon arcMpriagoes of 
islands of small extent, «t an epoch when no grest cmtiBeirt 
nse above tbe surface of the waters. 

The dispoatioD of the ooal deposits in interrupted lines, wbidi 
have been called hanintr, and, oompved with lake auGoessms or 
valleys, bas at least a oonnderable atidogy to the diapoMtion of (he 
islanik which, tepreaentitig the ridgieaiif submarine mountuiw 
dinaB, are generally {daced in rows. Lastly, the interroptiona of 
l]iecoal flmnalian, and, on the cootraryj the great extent and coo- 
tinni^ over lai^ ^Moes of the traDHtian limestone fonilalicns, 
■wkiA may beoonvdered as the depoailB farmed in the aea wbich 
surrannded Utese i8laDd% seem toconirin this' bypotbedo. . - 
Count Stnnberg and M. Bou^ prooeeding voldy on gecio^cal 



^ b«m oqiwUy been, lad to adait tluU, at the epoch 
when the caul &wwudaom w«b d^ntUcd, the ooDtjnmtt mutt 



BirfiKe than dow. Th« oouidcmtkiM .(^ piiBenL bntitncal 
jpognpbjr iriadl we hare above detakd} nsa to im to ^ve 
muoh man fttitat^itj to thia flufyorition. 

Geology and botaay, thercfoc^ ^^>c to i» to agree io mat- 
n^TiHtg that, at this epoch, the parta of the earth which raae 
above- the waters fanaed only islanda of soiaU extent, djg poa ad 
in archipelagoea in the midat of vaat seas. 

It was so these ialaods that the plants grew whose ngiMana 
bne given liae to the coal beds, and of whidi we still find book 
mitaUBbed rtfPii'"n in the locks which aeoampany diese beds of 
combustible matter. As to the maaner in which these beds them- 
fldvea were fortned, it beka^s, for many reapoos, more to goo. 
logy, than to the botany of the andent world. I cannot, how* 
ever, avoid saying a few wtnrdB with rsspect to it, ftx-, in soni« 
raifwcts, this phmioinenon is pmbaUy cmneeted with the man- 
na in which these vegetables grew at the sur&ee of the soiL 

Geologists have formed v^ different idou respecting the 
onginof this oombostible i and, to speali tmly of thow wbo-at- 
tribute it to the v^etiA^ which then grew upon- the eai^h, 
the only opmitHi whidi appears to ns to be bow admissible* 
some have eonudered the becb of mal as a land of paattd^so* 
sitea of -greato' or Was extoit, formed by the lemuatf of vegeta* 
Ue^ and on which ai&er vegetaUes. still grew, while othcvshave 
TVgudai thase beds as fivmed by a sediment oi deoonpoBed 
vegetable matters, at first held in suspfiuioii in the waW ai the 
aea, and aftnwarda deponted at -^ bettooi (^ that finid. 

The fbrater of theae hypotheses, wlnidi has for its author the 
odelKided Dduc, appears to me to accord better mth the gena. 
nldiqioBitian<tf the ooaldeposites, and several oftbeieniarii^e 
drcmnstancea winch they present, such as the ipmty frequent 
ndstaooe of trunks of trees still placed perpendicularly to the- 
strata in Uie diiecticm which di^ mtut have oonqaed during. 
M&. Tbaother hypotheas, whidi has in theae latter tinua beoi- 
si^ipoiled by MM. Sumbei^, Bou^, and Constant Prevost, 
peffaapa, noie easily explains the alteniaticas of beds ai ood 
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and otiier sedimentary rocks, but.aeenu to loe. iiicain{MMible ' 

whh many turoumstanoefi which -the cgal depoeites present. 
- It: may be. objected to the fint bypMbests, wlndi ap|Ks« to 
us the niMt probable, that we now no longer see peat fonaa- 
tioDs entirely,' or aiaioU: entirely, oomposed ot' Ferm and ainilar 
plants ; but the drcumstances und» whoae influence these ve- 
getables grew, were very difi«i«]t from those which now exist, 
and it b probable that many of these drcumstJUices were, esca- 
lated to facilitate the formation of such, peat formations. Be- 
iddes, It is perfectly well known that many plants of these families 
grow abundantly in localities of this kind i the Bquiaeta^ for ex- 
amfde, Osmunda r^alie, several Aspidia and ' Lycopodia, grow 
habitually in our peat soils. Laetiy, we have Kucely a doubt 
that, at this remote epoch, our atmo^here had a.very di&nct 
composition from what it hasnow, and that this diiTerenoe exert- 
ed a powerful influence upon the fonnatUHi of those .beds of ve- 
getable combustible- We shall revert to this subject 

Let us now take a review of what we have just said respectiog 
the nature of the v^tation of our globe at this epoch, and the 
data which it supplies, with reference to its physical constitution. 
We see that the vegetable kingdom, ccmpoaed almost entirely of 
gigantic vascular, crjptogamic plants, indicalesthe existence:, at 
this epoch, of a temperature much higher than that of our cU- 
mates, and perii^n superior to that of the warmastre^as of the 
earth;. that this same v^etable. nature seans to prove, that-our 
globewa>:almost entirely covered bythe sea, from, the bosom.of 
which thax.rose some islands, whose v^etables, after their deMh, 
formed .beds of a idnd of. peat, which aficxwardaslqiping into the 
sea, as .DehiC-imagined, or covtredt^ eurcaiiistaDces. which it 
doeB.not &nn part of our object to.exaauee, by bcdsofirodiBof 
various kindsj-gave tias-.to the coal deposits. 

' We harenbt neaHy so many data with respect to the vag^at^ 
tion <^ the subsequent penods. . Thus^ the remains of veget^lea 
dttcoverediu the variegated sandstone are'too few in number, !to 
allow us to draw any inference from them, as to the stale of the 
g^obe at that epoch. We'con only infer, from the presence of an 
arborescent fun in tfaia formation, that the temperature was at 
tlIa^ period sfiU mudi higba than that of ourdimatea,- and was- 
probably simitar to that of the intertro^ncal n^^s. 

' _,. Coogic 
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In Ifae thifd period, the v^etadop aanuaal a mora peculiar 
diaracter. The cycadec, together whh the feniB and some com- 
ftne,alBK)st entirely composed it. This v^etation, although di£. 
ftfent from that of any part of our gM>Bi y^ oomea neanr to 
that of the ooaate and hu^ idaods of the equMorial zone, for the 
^eadese grow chiefly in the West Inctia lihmds, cm the coasts of 
'Bnxii, at the C^)e <^ Good Hope, in the Mt^uccas and Jiq>aii, 
^h1 on the ccaats of New Holland. They are, ootuequently, 
plantB of warm dinatee f^aced near the tropics, and countriea 
subjected to the influowe d* the sea air and temperature. The 
ferns, as we hare already said, are still more peculiarly of this 
chaEootO'. It might therefore be concluded from thesefacts, that 
the vegetaticHi of the epoch in question must hare grown upm 
idmids of small extent ; but I do not pretoid to attach a reiy 
great importance to this conclusion, the botany of this period 
bang as yet very imperfettly known. The rally conaderation to 
which I attach some fwob^nlity is, that the flora which leads ua 
to this result, corresponds to an epoch intermediate between the 
insular flwa of the first period, and the continental flora of the - 
fourth. 

The r^etatioD t^ the fourth period, in fact, presents all the 
characters of the v^etation of great continents and of temperate 
oHmates, or <^ climates a little wanner than those of the middle 
parts erf Europe. It is generally nmilar to that of Europe and 
North America, and presents but a small number of veget^les 
Sfce those of somewhat warmer refpons, that is to say, some palm? 
or other arboTMcrat monocoCjledmous plants. But, at this epoch, 
the local influences dependmt upon slight differences of latitude, 
or ti devatitm «' exposure, already i^pear to determine very sen- 
tiUe dififerwces in the local flww, whose remains ne find in dif. 
fet&it places. Thus, semetimes the mass of these rotables 
aaems to imUcate a fins mmilar to that of the forests of the north 
of Europe mr Amcnca ; and sometimes, on the eaatraty, v^e- 
tafalea resemMing thooe of wanner re^ons, not covered with woods, 
occur together in the same place. 

The t^taila, relative to the distribution of r^etables in the 
diSevMtt beds and localities of the totiary formations, remain 
yet to be disouMed; bat the aggregate oS these regetables pre- 
sents a flora, in ahnost all respects amilor to thai of the present 
JAinrAKY— HAKCH 1829- B b 
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surface <^ the g1t>be ; and «% can, with much prabt^Hty, dtduce 
from it, that the extent of the owit ioen t y, the temperature and the 
nature of the atmosphere, differed but very tittle from what at 
present obtidnB. I am far traia. asserting, however, that ^a^ 
were then precisely as diey are now ; riieresuhsof geotogical^Ml 
xocdogical inveatigation Would entirely contradict such suppon- 
tion. Thus, the continents were certainly of leaa extent than they 
DOW are, as the marine deptMtes erf" that epoch indicate that the 
sea cova^ them in part The temperature waapn^bly higher, 
for the nature of the animals of this same period indicates a 
wanner climate, but the gena^ diaracters of the vegelatioD were 
the same. The same classes, in the same proportions— the same 
genera, and crimen closdy allied spedes, existed at this epoch, snd 
still exist. It may therefore be said that the v^etable kingdom 
was invested with the same forms as those which it now present^ 
and that it was subjteted to a similar mode of distribution. 

The study of the metamoq>hoses of the vegetable kingdom, if 
I mi^ empk>y the expression, during the formation of die crust 
of the globe, seems therefore to announce, that the temperatum 
and extent of the seas have always gone on diminishing, from 
die first appearance of vegetaUes upon the earth to the present 
epoch. 

The comparison of the successive devdopements of vegetables 
and animals, -is not one of the least remarkable parts of the study 
of these fossil oi^anized bodies. 

It is known, in fact, that, in the older d^msites, or those of the 
same epoch as the coal (brmaticm, there exist no remains cf land 
animals ; whik at that epoch the vegetation had already assumed 
a great developemeat, and was composed of plants, as remarltaUe 
for their forms as for their gigantic sise. 

At a more advanced period the terrestrial vegetaticm ItMes, 
in a great measure, this ui^lar derelopnnrait, and the Oodd^ 
blooded vertebrate Animals become veTy numerous. Hiiii'ktate 
of things is what is observed during crar third pertodi 

Lasdy, the vegetables become more diva^ed and vusit per- 
fect, but those which resemble the plants that have first anaied 
are reduced to a much smaller rise. This is the epoch df the 
appearance of the most perfect aoimak, tfaoae wUah mptoe in 
air, the mammifera and iMrds. 

L ,l,z<,i:,.,G00gIf 
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M%ht not some cauae be found vbich would expliun, ht s ii»- 
biral manner, ibk deidoprarient and Tigorous vegetatian of tb« 
temeitiai pluits, at tbe most remote tUK« of tbe fwmatiDa of 
tbe globe, and, cm tbe odter band, the ajqieannce only in the 
later periods of iu formatian of the varm-Uooded aaimak, or 
those whoae aerial lespiration >b the most acdve? M^t not this 
difference in the period of the a^^wamice of these two dasaes of 
bangs, depend upon tbe differetice of tb«r mode of respiratioa, 
and upon circumstaoceB in tbe state ot tbe atmospbtfe, cideuk- 
ted to favour the devdopement t^ tbe one kind, and oppoae that 
aSiheoibtrf 

Under what ft«tn, at the period of the creation of orfj^uuzed 
bai^(s, did all tbe carixn exist which thes^ beings subsequently 
abeoriied, and which occurs buried along with their remuna in. 
the bowels of the earth, or which still exisu difiused anwog alt 
the organised beings which at present cover tbe surface of the 
globe ? 

It is evident that animals not extracting carbon ^tber tnm 
the atmoi^ihere or from the soil, but only from thor food, 
vc^getahles alone could have procured, in an iui^ganic substance, 
the cariipn necessary for their growth, wluch carbuo, through 
their intervention, afterwards served for tbe nutrition of ani- 
Dials. , ^ 

We cannu QOBcoive how, if this rarbon bad been in the solid 
state, tbe vegetaHAea could have asaifpilatad it; aod besides, in 
the f(a-aMUions- older than thqie.wh)(Ji ccntain the first remains 
d vegctabies,' scarcely any traces of chaixoal are seen. 

It muM therafore have bet» the case, that tlus carbon, which 
the plants <£ the primitive vegetation and of tbe subsequent ve- 
geWiooB ^worbed, existed under a form calculated to aflbid them 
nutriticw. Now, we only know two such fonas, vis. vf^tahle 
meutd, which, Uself resulting bom the decompontion of other v«. 
gatahtes, would lead us to reason in a circle ; and carbonic acid, 
which, oa bcsng decooiposed by the leaves at v^etaUes under 
the influence of the solar U^t, fixes its carbon in the plant, and 
thus contributes to its growth. 

It t^refore appeara to me impossible to suppose that liie ve- 
getables imbibed &oin any other source than Uie atmosphere, or 
in any other form than that of carbonic acid, tbe carbcm which 
Bb 3 
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u still found in all the vegetableg and animals existiDg, and that 
after gerving for tbnr nutrition, has been deponted in the 
form of cool, lignite, or Intumen, tn the diflferent sedimentary de- 
poedtes. If we then suppose thM all this cubon, in the state of 
carbonic add, was diffused in the atmosphere previous to thr 
creaUon of the first organised beings, it will be seen that the aU 
moephere, instead of containing less than a thousandth part of 
cartMMiic add, as is now the case, must have cunt^ned a quanti- 
ty of it which cannot be exactly estimated, but whidi was, per- 
haps, 9, 4, 6, 6 or even 8 per cent. 

The researches of M. Theodore de Saussure have diewn that' 
this proportum of carbonic acid, so far from proving hurtfid to 
v^etation, is very favourable to it, when the plants are exposed 
to the sun. This very probable difl^nce in the nature of die 
atmosphere, may, therefore, be considered as one of the most 
pow^ful causes which have exerted thor influence upon the very 
active and very remarkable v^talkx) of our first period. 

But this very circumstance must, on the contrary, have been 
detrimental to the decompontion of the remiuns of dead vegeta- 
bles, and have retarded their transformation into mould ; for this 
mode of dcconpodtitMi is esHentially dependent upon the abstrac- 
tion of a part of the carbon of the wood by the oxygen of the 
air ; and if the atmosphere contained less oxygen and nK«e car- 
bonic acid, this decomposition must, without any doubt, have 
been more cUfficuk and more slow. Hence the accumulation of 
t^iose remains of v^etables in kinds of peat depodtes, even und^ 
circumstances and with vegetables, which, in the present state of 
the atmoepha^, would not give rise to the ftxination of smJlsr 
beds of combustiUe. 

On the otba* hand, tfiis difference in the oompoation dt the 
atmosphere, so favouraUe to the growth and preservation of ve- 
getables, would have been an obstacle to the existence i^ tsa- 
malfl, and especially to that c^ warm-blooded apim^la^ wboae 
man acdve respiradon requires a purer tat. Accordingly, du- 
ring this first period, there does not appear to have oc^ted a 
an^e animal that res^ured air. 

During this period, Hat atmosphere was freed of a part of 
its excess of carbon, by the vegetables which grew upon the land, 
which asnonlated it, and were afterwards buried in the flttte of 
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coal in the bowels of the euth. It ia after this epochs during 
our second and third periods, that the immense variety of mon- 
strous reptiles b^n to appear, animals whidi, by tbor mode of 
respiratioa, are yet capable of living in a much less pure tat than 
that which the warm-blooded animals require, and which, in 
fact, have preceded them at the earth^s surface. 

The vegetables continued to withdraw a part of the carbon 
from the air, and thus rendered our atmosphere d«ly more pure; 
but it was only after the appearance of a quite new vegetation, 
rich in large trees, and the origin of the numerous depodtas of 
lignite, a vegetation which appears to have covered tfie surface 
vi the earth with vast forests, that a great number of nammifi^- 
rous animals, resembling, in the essential features <^ their cog^ 
nizatJon, those which still exist upon the earth, {or the first time 
made th«r appearance upon its surface • 

May it not be supposed that our atmosphere has, in this man- 
ner, arrived at the degree of purity which could alone suit the 
moreactiveresfHrattonof the warm-blooded animals, and equally 
favour the developement of vegetables and aiumals ; while the n- 
multaneous existence of these two orders c^ beings, and the reci- 
[Hxicating influence of their resjnratian, now keep our atmosphere 
in a state of stability, which is one of the remarkable charactms 
of the present period. 

■ In this geuml inffifiti-W. I overlodt the sollbuy exception neniltli^ 
ftm tlw «zliteBee of tb« ttooMfield manmiftoow aiumal in itnta infettat to 
Ibedutt. 
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TAHLE — Shewing the Number of' Species of each Genus and Familif, pe- 
cuUar to the Four Periods of Vegetation. 
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On the Remarkable EJfeti of Mountain Ediaes, as developed In/ 
the Use of <A« Kent Bugle. By the Reverend William 
ScOKKsBY, F. R. S. L. & E. Member of the French Inati. 
tute, &c. Communictied by the Author. 

Umdkb the excitement of the sublime appearances of mountain 
scenery, the sense of sight is not theonly faculty which becomes 
the redpient of delightful impresdcmg. The notes of the vild- 
fowl, the murmuring of the gentler streams, and the rushing 
sound of the impetuous cataract, contribute, by thdr respective 
intuitive associations, to the interest of the traveller. To these 
. auzilisrieB of enjoymoil, amid the more splendid exhibiUons of 
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nature, the occaaiHial echoes, with their various dimametido of 
reverbeiatioD, afibrd r pleasing acoesson to the (wdinaiy im- 
pressiaiis of majestic scenery. And in reqiect to this particu- 
lar, we have now a source of new and eatquisite eojoymmt, im- 
known to the admirera of nature in fcmna' days, through the in- 
tmductioo c^ the keyed bugle, for the developenieDt c^ the 
echoes. From ibe a[^)licati«i of the powmful and Sexuous 
tones of this commanding instrument, for didting the echoes of 
mountain passes, uid other situatioDs favourable feu- reflecting 
sound, an acddental beauty has been discovered in the produc- 
ti<«i of the most surprising harmonies from a series of ample 
tones. Though this effect, at the first hearing, so astomdiing 
and apparently miraculous, has beccwie familiar to most travel- 
lers who have viuted the mountainous districts of the United 
Kingd<»n, yet it is wwth conslderatiiMi, on account of the curi- 
ous utd beautiful e^ct of the {nvgreBsioo of sound, in produ- 
cing a fortuitous C(»ncidence, not easily to be imitated by the 
most elaborate combioadon of instruments. 

The buglemen, who accompany parties of travelers through 
the rich, varied, and, iasome particulars, unequalled scenery of 
the Lakes of Killamey, are particularly happy, though appa- 
' rently ignorant of the principles on which they succeed, in the 
developement of the numerous echoes afforded by the ctifl« and 
' mountains around. In the Gap at Dunloe (the suhlimdy wild 
. and celebrated pass between Tomie''8 Mount^n and Macgtlley- 
Cuddy's Reeks) the stations for miiracal echoes are various and 
interesting; but in front of the remarkable cliff called the 
" Eagle's Nest," which is waahed by the river communicating 
between the Upper and Lower I^es of Eillaraey, the reper- 
cussion of sound is of the most striking and extraordinary per- 
fection I have any where heard. The manner in which it is eli- 
cited is twofold ; by the use of the pat^rera, and of the bugje. 
The place selected for witnessing the results has been deter- 
mined by innumerable experiments ; and to any one acquainted 
with the principles of acoustics, it is at once evident, that it af- 
fords an extraordinary combination of favourable circumstances 
for produdng the realised effects. The Eagle's Nest, from its 
peculiar form, and vertical position, is admirably calculated for 
the repercussion of sound ; the smooth and sheltered surface of 
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the intermUDg voter for conducdng tbe renrberationH ; the po- 
Htiom, en tbe of^xMtte Aare, c^ioiea by tbe gunner and bu^^ 
nutn, for girbg die prrnsry sound ; and tbe ^mx of the " Sta- 
tioa of Andienoe,'" for obtaining tbe moat h^>py oomlHnatioDa 
of the direct aound aoA the ecjioes. 

Tbe sutface ^om whence tbe principal echoes are derived, ia 
a rock of a pyramidal form, riang abnoat perpendicularly from 
the verge of tbe stream, to tbe height di 1900 to 1800 feel. 
Tbe base is covered with wood, which, firom its getteral even- 
ness of surfiue, quietness of repose, and elasticity of fdiage, 
may possibly reflect and modulate, instead of absorbing, the im- 
pression received irom the air by the action of the gun and tbe 
bugle. There ia likewise, if I miab^ not, a slight depresdon 
or ooncBvity in -the surface cS tbe rock, immediately above tbe 
thickest of the wood, by which a concentration of the returning 
sound may prolMbly be produced. Such is tbe source of tbe 
principal echoes. 

Tbe annexed eye-draught of tbe relative position of tbe dif- 
ferent arrangements, may asnst in the explanation and descrip- 
tion of the phei 




In this sketeh. A, is tbe " Station of Audience ;* P, the po- 
silion of the ordnance ; B, the station of the bugleman ; and E, 
the chief reflecting surfaces of tbe Eaglets Nest. 

When tbe paterera is fired, tbe echoes being given frcxn a va- 
riety of surfaces on the Eaglets Nest, and more remotely from 
tbe distant faces of ihs majestic mount^ns, the " Mangerton" 
and the " Turk," produce not only a return of tbe sound of the 
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explosion with etardiitg vioknce, but a pmtiactxd reverbemlim, 
• oooliniiiag for the ipNceof nearly thirty sctxmds, ao u to be uau- 
ally compared, and th^ without extraragaBce, to " a, p«l aC 
thunder, m tl^ diachwge of a train ctf artiller}-7 But the re- 
sult of this experiment, whidi is nuve aatoDiBbiDg than pleas- 
ing, is too oonuDon in mountainous countries, to justify any more 
particular descriptim. Not so, bowerer, the effect of the bugle; 
for although ihe trumpet has been used, in nmilar aluatitMS, 
f<»- producing a mixed vatiety of muueal sounds, and though 
aitifiml ntuatioos have been ingeniously devised (or obtwning 
very curious and interesting results, I am not aware of any ob- 
servation <^ echoes «t all equalling those obtained by the use of 
the Kent bugle, undtf the drcamstaoces above described. The 
first sound you percdve, conntts of one or two liquid notes of a 
simile air, resolving itsdf into a swelling burst of sweetly blood- 
ing harmonies, in a manner ak<^tb«' novel and enchanting. 
The uomeasured language of " Scenery Guides," often mialeada 
and disappoints the too credulous and excitable traveller; but 
though I had heard the most rapturous deaeripdons of the 
bu^o-echoes at tbe base of the Eagle's Nest, I was yet so asto- 
ni^ied and delighted, that tbe lips of the poor bugleman suffer- 
ed from the extra service to which he was subjected, whilst we 
remained on, and revisited, this interesting spot. Possibly, 
however, tbe very happy circumstances under which I bad the 
pleasure of viating Eillamey, togetha* with a constitutitxial 
fondness for harmony, as well as enjoyment peculiarly exdt- 
dble by the phenomena of nature, might enhance my delight on 
this occasion, beyond the experience of travellers in general. 

As far as the limited time I could command would permit, I 
was at some pains to investigate the general principles oa which 
these singular effects depend. And though on the first burst of 
faarmooy I was lost in amazement, on account of its mngiilflr 
richness and periection, tbe chief prc^>erties of sound, to whicJi 
the phenomena are 1» be referred, soim became evident. And 
these appeared simply to be its rep^vussion from suitatde re- 
fiectiag objects, and its progresaon through die air, by which 
the intervtils between the direct and the r^eeted tcmes of the 
bugle are occasioned. Assuming the distance c€ the bugleman 
from the " Station of Audience," (measured round the point, 
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pf) to be 1000 fett ; Uie distance of the principal reflecting sur- 
face on the Eagle**! Nest, from the same station, 1500 feet ; and 
the I<efi6cting surface from the bugleman 1000 feet ; then rec- 
Iconing tlie velocity of «ouiid ih round numbers at it thousand 
feet in a secraid of time, we perceive that vhilst the direct sound 
requires one second for its transmiesion, rite reflected sound hav- 
ing to travf4 1000 + 1500 feet, must require about two eeccmds 
and a haJf before the same note reaches Hie audi«ice, occa^on- 
ing an interval of a second and a half*. Hent«, if iin air in 
CTOt«hets, were played, in wbich ihe semi-breve should occupy a 
second and a hdf of time, then the third crotchet of the direct 
sound -would esactJy ccnncide with the first crotchet of the e^o, 
so as to produce, in many of the national airs of Scotland and 
Ireland, wbich are found to be peculiarly fortunate in ibeir har- 
monies, a series of concords greatly resembling a regularly com- 
poeeS mu^cal ** -Canon -f-." 

The general effect of this singidar performance, in which the 
Eagle's Nest takes so important a part, is greatly improved by the 
concealment of the bugleman. Whilst the audience are station- 
ed in a low situation, near the water's edge at A, the bugleman 
descends out of sight behind the point of land at B. Here, in 
a little sheltered spot, close by the river, he executes his simpde 
melodies, which, on their evolution, produce such wonderful and 
unexpected combinations. The primary tones which reach the 
auditory, being chiefly those coming round the point along the 
unooth surface of the stream (the more direct sounds being, pro- 
"bably, scarcely audible, from their being deflected upward into the 
air, by the vertic^ ^de of the river's banl), appear to come out 

■ These diBtauces beingdennd&oinAJiuv w » aantliscite, arc not tf^iie 
conddered as the accuiste measuremeots { but thej serve Buffldently well for 

■f The w«ll IcoDvo raelixlj of "^ Bobin A.dair" is a good example of the 
kind of tune referred to. This air heing plajed at the rate of a crotchet in 
three-fourths of a second of time, the echo of the first note,/, will crfincide 
with the third ETOtchet, a, tf the direct sound ; the Deit echo, behig g, will 
be ^multotteoua with b flat ; -the next (aflectod uMe, a, with h flat .pasting 
iMo c ; wd ,dte Bfai^ being h flat, will cuitKide wi^tb the i( of the direct Round, 
—producing thus far, and, indeed, with very few exceptions throughout the 
nfi a peon of ,alifKMt perfect harmonies. It nd^t he curioua to trjr the if- 
fi»:t «f two bugles flaying the air as a canwi. 
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of the cliff, 09- in the same direction as the echoes, so «• to render 
the auricular deception cmnplete. TheEa^e^Nestjindeed, seems 
to be the seat of a fairy orchestra ; and ^e perfbrmance, modu- 
lated by the occanonal breeae, varied I^ the less distinct edioes, 
and accompanied, at the interval of several seoODds, by the Eolian 
harmmies of the distant mountains, which become audible in 
dn more delicate cadences, altc^ether produce an effect as novd 
and wonderful at it is diversified and enchanting. It is not to 
be expected, indeed, that the whole of these acddental oomtmia- 
tioQS form r^ular ctxicords ; yet the dissonances, from the liquid 
nature of the tones, are far from being disagreeable, while tbey 
oAen serv^ like the discords mtroduced by skilful composers, to 
heS^ten the effect of the succeeding harmonieB. 

The rajoyment experiraiced at the " Station of Audience^ is 
varied, by Uie bugleman repeadng a part at his perfemutnce at 
the elevated ground from whence the paterera is disdiarged. 
The muse elidted there is pleasing, but the decepti(» bong taken 
away, owing to the p^ormer'g visilnli^ to the audience, the in- 
terest is found to be greatly diminished. 

In order to verify the otHiclunon to which X had come, in te- 
q>ect to the cause of these mumcal phenomena, I changed atua- 
dons with the bugleman, statiomng him at the usual place of 
audience. A, and descending myself boieath the bank, B, where 
be was in the habit of playing. The result of his performance 
was very ntnilar to what it was in the former case. This, in- 
deed, was fully antidpated, because the interval between the di- 
rect sound and the echo was the same — the angles of incidence 
and reflection amilar— and the only difference observable was 
presumed to arise from the direct sound being less distinctly heard, 
periiaps, than under the finmer arrangement. 



Detcription ^a now Instrument {proposed to he named a Mag' 
netometer), for meamring the different degreet of magne- 
tic mtensH^ that are exhibited daring the day, throughout 
the year, and at various parts of the Globe. By Mabi 
Watt, Esq. M. W. S., &c. Communicated by the Author- 

Having observed that there was no instnun^it at present for 
measuring correctly the various degrees o^ magnetic int^iaity, 
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which are exhibited at Affermt seaaons of tbe year, and in dif- 
ferent parts of the j|^be> Uie tnatrumeDt here described, 
though eunide, suffideotty supplies, I oaoaay^ that desidera- 
tum. 

If two magnetic needles are placed on two pivots, aloog^de 
each other, in iLe magnetic meridiau, at any distance within 
tbe t^ere of that r^ulsive powers (say an inch), with ^ilar 
poles oppoate to each other, it is evident that, whether any in- 
crease or diminutkn of their repelling powers takes place or not* 
it cannot be indicated, as it would affect all the four poles equal- 
ly ; and, therefore, they would always lamntain the same rela. 
tive pontirai. 

But if, instead of balancing two needles by their centres, we 
take two small bars of wood, of three or four inches long, a> m, 
w w, Plate V. Fig. 9> ; insert a smooth capsule into each ot 
these peces of wood at the distance of an inch from their 
ends, so that an inch of the wood shall project beyond the 
capsule; and if, to these ends, we affix two light m^nets, 
» m, m m, three inches, (or example, of the main-spring of a 
watch made straif^t, and balance these on two jhvoU^jt, in the 
magnetic meridian, with nmilar pol^ opposite to each other, 
they will then be free to move to any increase or diminution of 
magnetic influence, and indicate, by their motion, any alteration 
of the kind by their repelling properties accordingly ; for the 
magnetic meridian acts, in this case, as a common point of at^ 
traction to both. When, therefore, they are placed at the dis- 
taoce of two or two and a-half inches from each other, they will 
be repelled SXf or Sfi° off from the meridian, and if a scale of de- 
grees is placed beneath the wooden extremities of the two bars, 
a vray great variation in the magnetic intensity takes place, and 
can readUy be obserred. 

This instrument is formed upon the acknowledged laws, that 
tbe repulfflve powers of tbe magnet increase in the same ratio 
with th«r attractive powers ; and that both increase or decrease 
with tbe augmentation or diminution of the magnetic inlen^ty, 
as variously developed, in difierent places, on the surface of the 
globe, and, as this instrument proves, at different seasons of the 
year, 

Whm, th»«fore, the magnet force increases, the. magnets 
are repdled from each other, and dlvnge fiotfaer fttaa the me^ 
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ridian liae; and, con^equeatljr, the space between the bars of 
wood, at the oiher ends of the iDstrument. (which asrve as 'm&- 
ces) is contntvted. Aod when the mafpiotJc tone is dimiatihed, 
the magnets are again attracted toward the magnetic meridiaa, 
and the space between the indices is increased. 

1 have observed the indicatiooa of an instrument conitnicted 
en these principles for neaiiy a y«ar. The wooden ba», into which 
an agate capsule was fixed, was four inches long, one toch pn>- 
jected beyond the capsule, to which a light magnet, made of a 
piece of the maiDSpring of a watch, was aSixed, two and S'balf 
inches long, and balanced I^ a sliding weight at the other end 
of the wooden bar. Two fif these magnets made exacdy simi- 
lar, with their wooden bars, were placed mi two steel pirots, fixed 
to a stand at the distance of two and a-half inches ; and a scale 
of d^cees having been placed beneath the extremities of the 
wooden bars which move on the pivtUs, the general mean reattlt 
baa been as follows. 

The number of the degrees refer to the ^>ace eontaioed be- 
tween the extremities of the bars of wood the degrees were one- 
twelfth of an inch each. The imtrument was placed under a 
glass shade. 

May 1 November 111 

June > I TBTying to 8° December 12 Watjing to 14' 

Julj ) January 12 I 

August 7tl February 11 1 

Se^ember 8 i-Twylng to 11° % Marcb 9 Vvsrylnjt to 10* 

October 9 | April 9 ) 

Besides this very great annual variation in the magnetic inten- 
«ty, there was, during the spring and summer seasons, a dmiy 
variation of a degree, and in winter one-hslf a degree in clear 
weather And, although the annual variation was developed 
as I expected, increasing and diminishing in coincidence 
witJi the sun's altitude and declinaticm, yet the daily van- 
ation was quite the opposite of what I supposed would take 
place ; for the magnets stood a dt^ree nearer each other from 
IS M. till 4 p. M. ; and, ctmsequently, the indices which stood 
at T during the whole summer all the rest of the S4 hours of 
the day, extended to 8° between IS and 4 or 5 p. M. I expect- 
ed, on the contrary, they would have contracted to 6°, as the 
magnetic intensity is greatest during these hours. But this phe- 
nomenon arises, I conceive, from the mechanical influence of the 
magnetic current, which, there is every reason to believe, moves 
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tmr tbe atiffws of the earth t afld^ u k will, like every other 
fluid of this aort, be in its grentest force when the sunTs action 
b greBt«t> it might, in oppon^oo to the r^Uing ionx ot the 
nl^nett bring them nearer the exact direction of the magnetic 
meridian or line in which the currem moves. 

Bat whether this cause assigned be coireot or not, I cannot 
bdp cODolodiflg diat all the general results drawn from the ob- 
servations made hitherto on the magnetic intenrit^ tiiat prevails 
in diffefHit parts of the globe, by the vibrsiiona of the magnet, 
ntuM necessarily be erroneous, except they were all made in the 
flame season <^ the year, and at the same time of the day, which, 
ceitBtnly, was not the caae : For it is obvions that, on the tgome 
spot, there is douUe the force of magnetic intensity in a clear 
day io June, to what there is in a ftiMty day in NoTentber, On 
the 11th of last November, the themtometer standing at 31°, 
the roag n etotneter stood at 14°. 

Lest the magneu had lost any portion of their strength, two 
large magnets were pasted over them in Novembet; but they 
had lost no part of it. 

No^ce of an Experiment rehtch proves that the Magnetic Needle 
does not point North and South ; hut otdy •when it is suspend- 
ed in a position approaching to the horizontal, or so that it 
cannot shew its natural bearings. By Makk Watt, Esq. 
M. W. S. * Communicated by the Author. 

X o the extremity of a small slip of wood of any length (three 
inches for example), let one of the ends of a thin bar of steel at 
two and a-half inches long be affixed, so that both shall form one 
straight bar, and let this be balanced in an horizontal po< 
utton, by s small short cross bar, passing throu^ the other 
wooden bar at right an^es, at the distance of half an inch from 
the end to which the piece of sted is attat^ied | and let two small 
pivots be farmed at the ends of the cross bar, so that it may vi- 
brate upm two rests like a balance, or dipping needle. 

If we then render the thin bar of steel fixed into the wood 
fully magnetic in the usual way, making the farther extremity 

■ We Teaaameai Mr Wstt to consult the Memcnni and great work on 
byH 
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the south pde, bnd that affixed to the wood the nwth, it will im- 
mediate]; spring up from the borizoutal pontioii, aod the south 
pole will pcaat almost straight upwards, towards the zenith, and 
the north, of course, towards the nadir or centre of the earth. 
If, then, without altering the bars in any way, we mrady re- 
verse the poles by passing the pdes of two magnets along them 
in the opposite directitm, the amtrary effect is jwoduced i and 
the farther extremity of the steel bar becoming the oonh pote, 
pcnnts toward the centre of the earth, and that affixed to the 
wood upwards caunng the other end of the wooden beam to 
stand upngbt 

In making this experiment, it is necessaty to attend to the s^ 
cific lightness of the instrument. The pivots ou^t to be of 
smooth steel, and they ought simply to rest cm two pieces of 
glass or polished wire, placed on the top of the suf^Mirters of the 
bar ; and nothii^ ought to touch the extreme pcants of the pi- 
vots, as it prevents, by friplion, the p^ect devek^muent of the 
magnetos atttactions. The wood and the sted must also fana 
one perfectly straight bar. 

I would remark that, as all our cunpass needles are made of 
cooaderable w^ght, and suspended by the centre, what we have 
conadered the dip of the needle is merely the tendeni^ the 
needle evinces to the upright position, the south pole rising, and 
the north dipping, more or less according to circumstances ^ but 
its position and wei^t prevent it hom assuming the perpendi- 
cular painting. 

In the memoir which I had the honour of reading last winter 
before the Wemerian Society, I took the liberty of making the 
following observationB respecting magnetism. That from the 
phenomena I had observed by means of the solar compass and 
other exp^m«ats ; that the magnetic needles were mnch io- 
-fluenced by the li^t and heat of the sim ; that the south pole 
seoned attracted to Ae mm, and other celestial bodies; that 
probably a current o( the magnetic fluid was ever in motion ova: 
the surface of the globe, as over every other globular magnet, 
that the magnetic intmsity seemed, tho^ore, more equal near 
the equator, and that to determine the magnetic intensity by tbe 
vibraUtms of the needle, appeared not a very satisfactory way of 
ascertaining it ; Jrom the effect the ccotingent causes alrauly 
mentitmed had on the needle. And I conceive that the obsCT- 
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vations I have made on the magnetometer, and this experiment 
go far to demonstrate that these suggestions were correct. 

I would now add that the south pole of the magnet sennsto 
be attnu;ted hy the sun, and the celestial influences which are 
sent to the earth by the heavenly bodies wiUi thdr light ; and 
the north seems attracted to the earth, or the terrestrial influen. 
cee, which it must ever be sending f<Hlh by its reflected Ugfat, 
its heat and electridty. 

' The south pole acts, seerpingly, as a constant conductor in the 
same manner as an iron rod does to ^e electric fluid. And it is 
worthy of remark, that all bars of iron become magnetic, not on- 
ly by simply standing in a perpendicular position, but by hav- 
ing only one md derated like an inclined plane above the other, 
and the elevated end is universally the south pole, and thede- 
IMressed extremity the north. This is even the case with all our 
fire-irons, the lower ends repelHng the north pole of the needle, 
and the upper the south. 

The experiment above stated ahnost proves that the dip of the 
north pole (rf the needle is not caused by any change in the 
weight, as the needle used is so placed that both the poles are 
beyond the fulcrum, or points of suspension; and upon the 
|»inciple of the lever, such a great difference of position would 
not likely take place. But be this as it may, it does not alter the 
tapect of the fact stated in respect to the pointing of the needle. 

I would farther remark, that it has been mentioned by M. Pre- 
vost and other writ«rs, that probably there are two sorts of mag- 
netism ; and that the sun was likely the source of one of tbem. 

I conmve that the experiments I have lately det^ed, aflbrd 
us much reason for concluding that this is actually the case. 
And thCTe are also some grounds for believiiig that not only the 
sun, but also the moon and the comlnned influence of the pla- 
nets and stars, exert a certain d^ree of influence on the pheno- 
m^a of magnetism. 

I would therefore beg to state that all the observations I have 
made, regard principally the solai* or celestial magnetism. 

The compass, when moving round the globe, in the direction 
of the meridional lines, seems to preserve nearly that portion 
.which it would do, if moving round a ball of iron as proved 
by Mr Barlow. < Withthisdiflerence, however^ that the solar 

JAMUARY — MAECH 1829. C C 

_ Mz,,!:,., Google 



8M Mr Watt'B E^Mritilent mth AW Miagne^ NaecUe. 
odMBG* in t3>e «qii»tonal r^^aos pments the needls' inm 
either TSiyiBg w ^appm^ BMitdt. lu bcbig eqiudutant bom 
b(i& polflB of th« earth vaaj alw ba k farther eause. But in 
the Uglier northern latitudes, the south pole of the needte is 
appajrenllj attraetod to, and a^cted by, the sun ; whUst the op- 
poHle takes |4«ee near the BHtaictk rcgious, as for as wc can 
kara, t}» south pole then dipfmg, and the north beti^ viost af- 
fected by the constant changes of solar influence. And it must 
be ommg to some edea&d ttfluence that a bar of steel, such as 
haft been deecr^^, when made perfectly strai^it and equally 
faaiaDced on all adea, stands quite perpendiculai when rendered 
magnetic, though before resting horizontaDy. 

I perceive that Frofetsor Hansteen has also been making ob- 
servatious on the djfleroit degrees of magnetic intensity that 
subsist during the seasons of the year ; and though I have not 
beard liy what means he has ctnne to Ihs conclusions, yet I un- 
derstand they are quite the reverse of those I have formed, via. 
that there exists a greater dffpree of magnetic miendty during 
mnter than ia summer, uid yet I believe we may both be per- 
fectly correct ; for my expeiiments regard chiefly the solar influ- 
enoe, the two opposing magnets being balanced quite hori2o*- 
taJty, whole Haasteen''s may have be«) made in respect oeJy to 
the terrestrial influence -, and the bitter seema to increase as the 
former diminisbes, and mce vena ; hot a certain proportion <^ 
both appears necessary tB-pvadoce the dhecUve prt^rty of the 
nec^, as that proptxty is Itwt near the north and south poles. 
The terFestnal magaetisHk, indeed, most correctly sficert^ned Yfj 
the dip ; and I mentioned in. my paper on the solar compass that 
in this also thcve was a small diurnal and annual variation corre- 
^»nding to the sun's aldtude and state of the atmosphere. 

Hansteen indeed ascribes the difierent degvees aX magnetic ii>. 
tensity which are devdoped in the successive mcmtJis of the 
year to the solar influence, and supposes that the nragnetic in- 
tensity is greater io winter than in summer, because the earth is 
then in its perihelion ; but though this is certain in respect to the 
SHn, yet it is do less so, that the influence of the sun in our hemi- 
sphere is immensely greater, and its force more powerfully felt hj 
every subetance, m^gaaic and inorganic, in summer than in wir^ 
ter, though the earth ia then in apheUoa. I have only to add 
that my observations were made before I heasd of HaaateenV 
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Stuvum Buattjburtd *• Me Caoe$ of Btxe, near Narbonne. 
By M. ToB»MAt,/i»»»or. 

Xhb caves of Bize appear to me to be particularly worthy of 
attention, because some c^ the bones which they contain, being of 
much more recent ori^n than any fossils hitherto discovered, 
seem to connect the present geolc^cal period with that which 
preceded historical records. In fact, there are found at Biie, 
in the same beds, human bones and bones belonging to extinct 
species, all possessing the same phyucal and chemical characters. 
These observations are calculated to bring into doubt the al- 
leged noD-existence of man in the fossil state. They cannot be 
confounded with the gross mystitication of the shapeless block 
d sandatone found at Fountainbleau, w with the human ^e]&- 
tona found at Guadaloupe in a quite recent rock, formed by the 
agglutinatk»i of fragments of madrepores. They bear upon new 
facts, and tend to prove that, in the present state of science, we 
cannot, with certainty, say where the regular strata of the globe 
tenuinate. The generally admitted proposition that there are 
DO human bcnes in a fossil state upon our present continents, 
may therefore be questioned, or at least cannot be substantiated. 

It is true that the fragments of earthen-ware, the himian 
bones and modem marine shells, that are found in the caves of 
Bize, may have been carried there long after by a current of 
water which, having stirred up the black mud, mixed it with 
modem materials ; but, supposing this latter fact, and I am in- 
clined to admit it, we should have an example of three great cur- 
rents, which, tct different epochs, made their way into the caves 
of Bize, and carried into them en* surprized there the remains of 
organizied beings, which then live<I in the neighbourhood. 

The caves of Lunel-Vieil, which I have visited along with M. 
Marcel de Serres, are situated in a tertiary marine limestone, oc- 
casionally affecting the globular form. Their entrance is small. 
The red mud and sand with which they are filled, ^pear to me 
to have been deposited at the same epoch as the red mud of the 
cftves of Bize. Bones are rare in them ; for, after a long search, 
even in places which had not been touched, I was unable t» pro- 
cure s single fragment. 

cc3 
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984 M. Toumal on the Cave ^Bixe near Xarionne. 

At Bize, on tbe contraty, ^e caves are ntuated in the oolite < 
limeBton^. Their entrance is spadous and of easy access. Tbe 
interior is immense, and choked up at first with a red mud, n- 
milar, as I have said, to that cont^ned in the caves of Lund- 
Vieil. 

I have not been able to procure many bones from this mud* 
it being necessary to dig through abed of black mud before one 
can get at them. Above the red mud has been d^odted the 
black mud just mentioned. It cbnt^ns an immense quantity of 
bones. 

This mud is remarkable for its containit^, along with bunian 
bones, fragments of earthen-ware, modem sea-shells, land-shells, 
and bones of extinct species. 

There are also, in several places of the caves of Bize, osseous 
breccise, which appear to me to be nothing but the red aad 
black mud, cemented by calcareous infiltrations. These breccin 
are found indiiFerently on the walk, and even at the roof of the 
caves. A circumstance which has surprized me, and which de- 
serves the greatest attention, is the entire absence of Urge car- 
nivora, which might have carried in the bones ; but these being 
perfectly free of gnawing, we must reject that opinion — An- 
naks deg Sc. Nat. December 1828. 



Meteorologiad Table, ertractedjrmn the Register kept at Km- 
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MeUorvlogicai Tabk kepi at f m/Smim. 
ANNUAL RESULTS. 

HORNINO. 
■AKOMETXB. YBeKMOMETEK. 



HlgbeA, 2Sth Oct. SW. 30.44 2SUi June, SW. 

LowbM, Slat Mar. W. SIUW llth Febnurjr, SW. 

BTBNIKO. 
Hlglieat, 38th Oct SW. 30.48 asd June, SW. 

Lowert, 9l«tH>r. W. S8.70 lOlh Januu;, NE. 



WKATHKK. IfJU WIXO. 

Fur, 218 N. and NE, 

K^arSniMr, 148 E.uid8B- 

S. and SW. 

"^ W. and NW. 



EMtmim CM ami Matt, tf Six'* Tht r ntm tt K : 

CddeM, llth January, . . Wind, NW . . ar 

Hotten, 19th June, ... da. 8W 78* 

Mean Temperature for the year I8S8, 50°.31V 



RaulU <lf Taa Bmit-Gauftt. 

bkica 
1. Centre of Kin&uns Garden, about SO feet above tiie level of the 

■ea, 33.65 

2- Square Tower, Klnfauns Castle, 140 feet, ' . . . . 34.40 



Description qfteveral New or Hare Pla/nU which have powered 
in ike neighbourhood of Edinburgh, and chiefhf in the Royal 
Botanic Garden, during the last three months. 

lOlh March 1828. 
Acacia lanigent. 



ri^idis nerToaii 
inia axillaribui, 
•Cwminffkam, ia 



lis I mucrone ^ngenti, capitulis getninia 
ribus legumiiubuBve tani^noaia.— Cunr 

FieUTt UmmMBia Memain m lf««i SoaA m^ p. 34fi. 
A. tanlofrtti Sanbaa capitatls, ca^tidla axillaribus, gemlnis, mutvuioni ; 

at^iuia aubulatia, herbacda, uurceacantibua) nhyll naiii* lanrwJatai 

ftuatiti, multinerriis, lamullsque lanatis. 

_ C.oo;;lc 



n6 Dr frrshuv's Description ofNew.or Rdfe Plants. 

Debcriftion — Shnib erect, apbjllouB ; braruAet acarcelj angledi erect ; 
bark brown and wriolfled, on the young ihoots wodUt. PhyUoiia 
(24 inches long, 4 lines broad,} lsncPolato-&lcat«, curved doimvardB, 
nerved, spreading, stiff, dull green, somewbat woolly, having one gland 
towards the base on the upper edge, niucronate, mucro rigid, afterwarde 
Hithering. St'piiUs small, subulate, withering. Capilula gemioate (Bonie- 
times BoUtBry at the po)nts of the branches), axillary, globular, Sowers 
in each numerous, one spreading to each ade on a ptanntie, which is bb 
long 18 the stainens, and slightly viUoiu. Bractea ovate, vljlous, ci- 
liated, nuLTcesceht, one sheathing the base of each peduncde, another be- 
low each flower, the latter attenuated at the base, and more delicate 
than tlie loriBer. Ctfl^ colourless, traoBparnit, adpretsed, 5-cIeft, acc- 
roents blunt, ciliated. Cot-Wju smooth, twice as bng as ihe calyx, S-cleft; 
tube transparent, colourless ; limb yellowish, spreading, segments point- 
ed, concave. Slamena (three lines long) y ellow ; anthers small, bilobular, 
lobes round, bursting by a transverse Une on their outer sides. PiiHI 
awanting in most of tlkB finwera, yellow ; stigma minute ; style rather 
longer wan the stam^ne, oblique; germen obscurelj pubescent, ovaL 

We received this plant through the Itindness of Mr Alton from the Boyal 
garden at Ken, in the b^^ning of 1S38. It had been received then 
Rom Mr Cunningham under the nam^ now f^ven; and Mr Cunnin^iam 
gays of it, in Fieul's Hfemoirs, that it is "' a shrub frequent on rocky 
barren ranges in the interior," between the colony of Fort Jackson and 
the settlement of Bathurst. It flowered freely with us in January and 
February. 

This species probably bears a great resemblance to A. multmenia, DO. only 
known to merhowev^, bytne deacriptions in hisMemnirs on the Leif- 
nanota, and in the Prodromus ; but it differs in being provided with sti- 
pulce, and in the voung branches being less angular. The peduncle*, 
tno,are probably looger, and the marginal gland perhaps nearer the base 
of the phyllodium. Further, the waoUiness of the jihyllodia, and more 
particularly of the young branches, could scarcely have been overlooked; 
and as it ia not mentioned, I presume it is awantlng in A. mulUnerma. 

Biilbergia iridifolia. 

B. iriiUfiilia; foliis lanceolato-ensiformibus, undulatis, acuminatia, infeme 
spinuloso-serratis ; snica pendula, floribua remotis ; bracteis longitii- 
dine florum, lanceolatis, pediccllo adnatis. 
• B. iridifolia, Bor Reg. 10e& 
Bromelia iriiUfolia, Neei ^ Mm^tt, Spptngtl. 

Descsiptioh Plant without alem. Leaves (2 feet long) Lmceolato-sword- 

shaped, undulate, quite entire, excepting towards the base, where they 
have a few distant spinulose teeth, deep green above, whitlsb below, 
from minute indistinct scales. SpJie <with the peduncle, I foot 3 inches 
long) terminal, pendulous, bracteate. Braclea ovato-lonceolatc, acumi- 
nate, clasping the lower part of the peduncle where there are no flowery 
nearer [he apen: lanceolate, arising from the pedicela, smaller upwards, 
as long as the flowers, excepting towards the apex. Radaa angular, 
fiexuose, as well as the bracteie oiunifbrm red colour, and nearly smooth, 
the lower braclete onlj being tipped with minute white tomentum. 
FioipeTs (2J inches long, about 14 in a spike,) distant, divaricated, on 
very short pedicels. CiUyx (9 lines long) S-parted, slightly villoua, seg- 
ments blunt, uniform, addressed, yellow isli-rose coloured, tinged purple 
at the apex. Corolla 3-parled, segments uni&rm, projecting an inch be- 
yond the calyx, yellow, and beautifully tipped with lilac, the two upper 
segments reflected, the lower revolute.' S/ameni arising from the laseof 
the corolla, esserted, straight, having two oucullate, nmbriattrd, necta- 
riferous scales on the inn^ side of tlie base of eavh | filaments inserted 
into the back of tht trnttl^raj ^ntlieru orange coloured, linear, versatile, 
bilobular, and lobes furrowed, irollen orange. Sligmuta 3, convatute, 
green, scarcely pr<yecting beyond the Ktauiens. Style filiform. Cermm 



Dr Gnhan^B t}etcriptio» ^New or Rare Ptanis. 38? 

ob«T«te, tlfariitly ftirrnwed, tom coloured, trilocuhr. Omtlf very nu- 
DMroui, imul, attaehed to the central coloinn. 
TiM spedes ia ■ nirtiTe of Brazil We recdved our gpedmen from the 
rich cditection la the Botanic Garden at Liverpool in October latt. It 
pM)due«d its huidsome s^e in the stove of Uie Botantc Oaideii, Cdln- 
bur^, in the b^lnnlng «f Marth. 

li^ Stenochilus visooeus. 

S. cisDoMUf ibUis ov»tD4u>ceoUtis, Bemtls, postlce iBtegerriiaiB, tamu- 
liaque nitidii viacoslii, floribiu axillaiibUB solitarifs. 
DEfCKirtioN. — iSArui erect, bark brown and smooth ; joung brandies Bub< 
angular, tcabroiis, glutinous, green> Leaoea {l\ kich lone) scatleftd, 
ovaLo-lanceelate, Butacute, corteceons, Mgid, suberect, sillily concave^ , . 
slutinous, shining, bluntly and distantW tooti-semtted in their npper 
half^ entire bebiind. obscurely and spamelj veined, middle rib blunl and 
slj^tly prominent behind. Floaers soEtary, azUlary, collected towards 
the extremities of the shoots, Iniiffer than the leaves. Pedvnciet (9 lines 
long) greeo, Slifonn- Caij/x (haiiaa inch long) green, fi-clelt, segments 
subulate, glutinous within and without, the upper broadest and longest, 
''- - '-0 lateral shorter and narrower than those below. CoroOa (ab — 



an inch long) yellow, ricgent, curbed, pubescent both within and without, 
•Bd the hairs disUUing fnrm th«r extremities a visdd c dou r l e M fluid, Cd. 
labiate ; upper lip very broad, and folded down by the sides of the flower, 
4-toothed, teeth subulate, those a.t the ^de reflected and their apexes 
approadiing behind Ibe two in the centre, which arc erect, with tfaalr 
apexes somewhat spreading; lower lip much more narrow, linear, en- 
tire, blunt, revolute ; tube iDfillt«d at its base, netAarlferoua. SUmmu 
didynamous, arising from the inflated portlan of the tube, exseKcd (pro. 
jectinff half an inch beyond the corolla) ; filaments thread-lite, nearly 
straight, yellow, inserted into the back of the anthers; anthers obloDg, 
bilobulor, with a rounded continuoui border, kibei bursting in ftont ; 

Ellen ydlov. SHgma minute, blunt, cleft, greenish. Style puiple, fi- 
ortQ, (41 lines) longer than the stamens, over which it is curved. G«r- 
nwn ovate, slightly flattened, yellow, n-eenish towards its apex. 
The ^eciesisa nativeof New Holland, from whence seeds were imported 
by F. Henchman, Esq. and plants raised by Mr Mackav in his nursery 
•t Claptqn, along with many other additions to our greennouses from the 
same quarter. The specimen above described was kindly communi- 
cated by him to the Royal Botanic Garden, Edinburgh, in October last, < 
It flowered in the beginning of Harch- 

Tradeecantia crassuk. 

T- eratmilmi caule ascendente, radicante, ramoso, gUbro ; fbliis va^nan- 
tibuB, obiongo-lanceoUUs, utrinque nitidis, elahenimia, intc^rrimis, 
nerrosis, vamnisque adpressis ciUatia ; umb^lis Simplicibus, axlUari- 
bus temiinaBbuaque, pedunculatls sesailibusque, sul^olitanlt, pedun- 
culia angulatis, pedicellisque nitidiiii ; fUamcntis baai lanatis. 
Descsiptiok.— £Min [3 feet long} stout, succulent, ascending, rooting at 
the joints, smooth and shining, green, occaaionally purple, especiilly at 
the Jaluts. Leavtt (4-9 inches long, 1-2 broad), alternate, SesUy, ob- 
longo-lanceolate, mucronate when young, but soon withering at the tip, 
bent back, slightly channelled in the middle, and reflexed at the sides, 
naked and shininji on both ^dea, sheathing, ciliated, especially when 
young, and at the bade : theathi (half AU indi long), shorteet in t&e up- 
per leaves, ciliated, adpressed. Umbeli simple, many>flowertd, axillaTy, 
peduucled, the uppermost but one generally aeaaUe, solitary, or two to- 

!;ether, of uneoual heights; <»coIu<Tum of two opposite, unequal, ovate 
eafets, reeembfing the ordhiarv leaves of the plant j psdwK&t (1-3 iriches 



3S8 Celestial Phenovnenajrom, jtpril I. to Jvigf 1. 1829. 

Uieii outer eur&ce, except a iuttow, tranaparsit, membraiious edge, bain 
tapering, nmple, tranapareiit, colaurlesft, arumg from alight KUtidultf 
deratlonB. Corolla (little more than half an inch across) of three flat, 
apreadlng, ovate pet&lR| pure vhite, and twice aa long as tbe calTX. eyerj 
where smooth. Slaneiu six, erect, shorter tbaa tbe corolla ; filammU 
ccAouTleas, smooth, excepting at the base, where ea^ is surrounded with 
a tuft of jointed colourless hairs, as long as itself; anthers orange co- 
loured, kidney- shaped, loculameats distant, bursting at the edge ; pollen 
yellow. Putti wiile, white ; stigma amall ; stjle longer than the ata. 
mens, tapering hoUi above and below ; germen obovate, trigonous, tri- 

We recdved, at the Rojral Batanic Garden, from Berlin, a plant of this 
Bpedea, under the name of T. erofula, link, in June 1838, and another 
fiom Bobert Bardaj, £sq. Bur^hill, in October following, under the 
name ^ T. oratripBi. I adopt the farmer, from an apprehennun that it 
may be already published in some work which I have not seen. The 
plants flowered in the stove in December and January last They have 
not produced aeed, but will be easily propagated by their rooting stem. 
I have no information legsrdlag the native country of the species. 



Celestial Phenomena Jrom April 1. to Jv^ 1. 1829, calculated 
Jbr the Meridian of Edinburgh, Mean Time. By Mr 
George Innes, Aberdeen. 
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Proceedingt of the tVemerian Natural History Society. (Con- 
tinued from p. 181.) 

1828, Dee. 13.— G. A. Walkkb Ainott, Esq. V. P. in the 
chair. The Secretary read the descnption of a new iBstmment 
for measuring the different d^irees of laagaetic intaoBity; coib> 
raunicated by Mark Wett, £*q. Likewise the first part of a 
paper on the political and ged<^cat state of the Meywar coun- 
try in India, communicated by Jamea Hardie, Esq., Secretary 
to the Medical and Fhy w:al Sodety of Cakutta. At this meet- 
ing, the Reverend J. G. Macvicar exhibited a ^teamen of the 
Toothed Gilt-head of Pennant, which had been taken alive in 
the Bay of St Andrew's. 
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18»9, Jan. IT— Hembt Wiibam, V. P. in the c^nr. TEW 
B«vei«id J. G. Hm ^C M n»i a pspn' op the nutor;^ motion 
c^ Molecules. The object of the author was to shew, that, from 
the relation which subsists hetweoi the two forces, magnetism 
and electricity, rataUon must result in every body composed of 
particles, estnually and ioternaUy heterc^aeous, and also in i 
a hotaogeaeous body in a dis^nular medium. After rotatioti 
has been eat^lished, (hen, though the body should be fipherical, 
and there aiat nf> arcumstance in its form to determine the di- 
rection of its magnetic axis, or axis of symmetry, he endeavoured 
to shew that this axis is developed in the line of the axis of 
rotation, which imparts to the body a tendency to move^ to- 
wards another presenting a consecutive pole, or susceplible of 
such attraction ; and that hence a motion of progreswm, as well 
as rotatipn, wilt he established. 

Jan. 31. — G. A, Walkee Aenott, V. P. in the choir. The 
Secretary read Mr Jmnes Wilson's Essay on the Origin and Na- 
tural History of the breed^ of domestic Dogs, the object of which 
was to prove that the southern kinds have probably derived 
their <nigin from the jackall, and the nprtbem from the wolf. 
The Reverend Dr Scot of Corstorphine then read a paper on 
the p^can of the Sacred Writings. 

Feb. 14.— RoBEET Stkvenbon, Esq. Civil Engineer (for- 
merly V. P.), in the chair. — Professor Jameson read extracts 
from a paper on the geology of the Snowdon range of moun- 
tains, as connected with its scenery, soil, and productions, by 
James Stewart Menteath, Esq. younger of Closebum. The Reve- 
rend Dr Scot then read a ccmimunication on the Gourd of 
Jonah, shewing that it was probably the Ricktut Paima ChruH, 
or Castor-pil plant of modem times. At the same meeting, the 
Secretary read a notice regarding the haUts of the Omithoryn- 
chua paradoxus^ by Thomas Axford, Esq. of Thorpe, New 
South Wales ; communicated by Mr Robert Neill of Hobart 
Town, Van Dieman's Land. 
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SCIENTIFIC INTELLIGENCE. 

HBTXOmoLOOT. 

1. Aurm-a Boreatis. — A paper was read at the Royal Society, 
Jan. 29. 18*4, on a definite arrangement and order of the ap- 
pearance and progress of the Aurora Borealis, and on its height 
above the surface of the earth ; by the Reverend James Far- 
quharson, minister of the pariA of AJford, in Aberdeenshire ; 
communicated by the author. The results of the numerous 
observations of the author on the Aurora BoreaJig, which on se. 
▼eral occasions were made under very favourable circumstances, 
had already been announced in a short paper published in 182S 
in the Edinburgh Philosophical Journal ; and it was concluded 
from them, that the Aurora Borealis has in all cases a determi- 
nate arrangement and figure, and follows an invariable order in 
. its appearance and progress ; that the pencils of rays, or stream- 
ers 88 they are called, generally make their first appearance in 
the north, and, as they rise from the horizon, assume the form of 
an arch, extending from east lo west, ftnd having its vertex in 
the plane of the magnetic meridian ; the arch itself being at right 
angles to the plane. VVTiile the arch is near the horizon, its 
breadth (rom north to south is considerable, and the streamers 
of which it is composed appear to be nearly at right angles to 
the general line of the arch, their directions conver^ng to a 
point a few degrees to the south of the zenith. As tbe earth 
moves forward towards the zenith, its lateral dimensions appear 
to contract, the intensity of its light increases, and the direction 
of the streamers still tending to the same point in the heavens, 
approaches more nearly to parallelism with that of the arcfa. 
When it has passed the zenith, and arrived at the above men- 
tioned point, a little to the south of the zenith, the arch is se«] 
as a narrow belt, three or four degrees only in breadth, and 
with well defined edges. In its further progress southwards, it 
again enlarges in breadth, and exhibits in a reverse order the 
same succession of changes as before. Hence the author con- 
cludes, that the streamers have individually a position nearly 
vertical, or parallel to the magnetic dip ; and they form a thin 
fringe, stretching often to a great distance from east to west, at 
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right angles to the magnetic mendiBn, and that the movement 
of the fringe from north to south takes pUce by the extinction 
of streamers at its northern »de, and the formation of new ones 
contiguous to its southern side. From a van^y of obaerrations 
which were detailed in this paper, the author infers, in oppou- 
tion to the opinion of Mr Dalton, that the region occupied by 
this meteor is above, but contiguous to that of, the clouds, or at 
least to that in which aqueous v^>our is condensed, so as after- 
wards to appear in the form of clouds. The height of this re- 
gion he estimates as in general about two thousand feet above 
tbe surface ; and he is of opinitHi, that, while such is the height 
of the lower ends of the vertical streamers, ihrar upper ends may 
have an elevation of two or three thousand feet more. 

cHEMiSTar. 
^ 2. Grease of Wool. — M. Chevreul lead a memoir on the fat 
matter of wool to tbe Academy of Sciences, on the 8th of Sep-. 
tember \SSS. The facts exposed in this memoir are detached, 
from an extenuve investigation of the principal varieties of wool, 
with respect to their immediate composition, with the view of 
appreciating the influence of the different substances which they 
may cont^n, and which are foreign to their tissue. The author 
has extracted from Merino wool, previously washed in pure wa- 
ter, at least j'^'^ of fat matter. It was principally to this mat- 
ter that he called the attention of the Society in the memoir 
which he presented to it. It is formed of at least two imme- 
diate prindples, which differ from each other in th^ degree of 
liquefaction. The one at the ordinary temperature, is like wax ; - 
while the other, in the same circumstances, is like prepared tur- 
pentine. Both form emulsions with water, and in ihis respect 
they differ from stearine and oleine, and approach tbe fat mat- 
ter of the brain. On keeping them over the fire, in circum- 
sunces where oleine and steanne would be converted into soap, 
tbe immediate principles of the fat matter of the wool are not 
saponified. These piinaples did not, appear to be azotized, as 
is the fat matter of the brain. It is remarkable thai the tissue 
of wool which has been deprived of ,Vi, of f^ matter, does not 
shew itself much more apt to be dyed than it was before, an 
might have been imagined, from what is admitted re^)ecting the 
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neccBOty of cleaniiig voo) before dyeing it. The wool wUeh 
bos lost its tax. matter, contuns' the sulfur w\a.A is reilnrked 
in woo) ID ks ot^nal state ; and both kinds, on being' tratt«d 
witb alum and tartar, diaeog^ie bydm-snlfrfinric &cid. It is to 
tbe aulphnr GODtained in wool thai the phenomeoa of ccjcwation 
are to be attributed which h presents, when it is heated id a so- 
totioD of acetate of lead, of acetate of alunmia hoi^g ai 
of lead, protochloride of im, &c. 



9. DiacoDery tjf Emerald-green and deep Fiolet-bbie Flvor- 
spar in BaitffiMre. — In 1823, Mr G. C, Smith, land-surveyor, 
Banff, while surveying part of the Duke of Grordon''E prcqieity 
in Ute uppa dittiict of Banffshire, found fragments of deq> 
emerald-green and deep violet-Uoe fluoc-^w Lying in the bed 
of the river Avon above Tomintoul. He traced it up the nortb- 
west side of the river to Gaulrig, about half-way between To- 
mintoul and Inchrory, where he found a considerable quantity 
of loose peces. The fluor-spar seems to have been detached by 
the water from some limestone beds lying in the mica-slate 
of that district. Of this new looahty of a rare Scottish mineral, 
we hc^ soon to be able to ^ve a more particular descriptioa. 
Calc-tuff, with beautiful impresinons of leaves, was found at tbe 
same time by Mr Smith, in a large mass close upon Inchrory. 



4. Organic Semains in Sussex. — Mr Gideon Mantdl, 
F. B. S. of I^wes, in Sussex, has laid before tfte Geological So- 
ciety of Iiondon, a catalogue of the organic remains discovered 
by him in that county. The strata of Sussex are comprehend- 
ed in two prinupal groups, the first or uppermost of wMch 
ccmtains marine deposites, viz. the Chalk, Gait or Shanktin sand; 
the second, or lowermost formation, is fVesh water, and coDipirises 
the Ha^JBgs strata, with their subordinate divisions, the Weald 
clay, Tilgate Grit, and Ashbumhann limestones. The orga- 
nic remwns are distributed in these formations as follows : 
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Ztc^^ta and BadUta, 



Testacea — NtuUUde, the andent'l 

marine multUocuIar ge. V bq nooe 

nera, ) 

BtmhM airf vniTalTCa,'! 

CaiferrMt fiid, &c> - - .3 itf nun i^db& 

Terrestrial vegetables, • - noue 7 or more ^ede& 

Terreatrial ani) lacustrine reptiles, none 7 or more 
nreafa water.— Untrtlve and Mratve 1 

tMUcea, I none 32 

Birds, ... Dooe 2 or mmv. 

It cannot fail to be perceived from the above abstract, how 
much greater the number of species contained in the otariiie de- 
podtes 19 than in those of freah wator or lacastrine origin : thus, 
the marine have furnished S40 species of shells, while the fresh 
mOia Mnta have afforded but twenty-two species, &c, — A. B. 

B. Hisiwre des V^etaux FossUes, par M. JdolpJte Brong- 
niart.—the second Uvraison of this interesting work has reached 
this country. It contains scientific descriptions of the fossil 
v^etables belonging to the geaera Musettes, Equisetum and 
Calamites, and is illustrated by thirteen hthographic plates, two 
vX which are of folio size. These are exceeding well executed,, 
and appear to be drawn with every r«quiate attention to those 
minute details so essential in representaUons of this kind. A pra- 
dromus of thb work has just appeared. It gives a general view 
of the c[asuficaUoa of fossil vegetables, and an interefiting; essay 
on their geolo^cal distribution. 

6. Fossil Saarians of Wv,rtemb£Vg. — Professor J^ger of 
Stuttgard, has lately published figures and descriptions of the 
remuDs ofSaurian animals found in the kingdom of Wurtem. 
berg. He has discovered in a deposite equivalent to the Liae of 
England, the remains not only of the Ichthyosaurus platyodon, 
communis, intermedins, and tenuirostris ; but also of several 
unknown herbivorous repUles. Two of these he has described 
unda* the names of Cylindricodon, and Cubicodon, from the 
form of their teeth. 

7. Clatw of the. tffmnodtath-^-ABioa^ the renmins oi San. 
nan animals, discovered by Mr Mantell of Lewis, during the 
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present year, in the Hastings strata of Sussex, are two ^leo- 
inens, wbidi Banm Cuvier has detemiiaed to be the ungual, 
or distal j^langeal botMs (pkalanget vnguealea) of the Iguano- 
doD ; the bones which form the extremities of the toes and 
support the nsls. In thrar general form, these fosmls resemble 
the analogous bones of the iguana, but are <^ a magnitude oar- 
responding to the teeth, vertebrte, &c. of this extraoidlinary fiM- 
nl reptile,- previously discovered in TUgate forest The arti- 
culating surface of the largest E^iecimen measures S|th inches in 
its longest diameter ; the same part in an iguana 3 feet Iwig. 
does not exceed I'^ths of an inch. The length of the fossil, when 
entire, must have been nearfy four inches, that of the recent- 
boDe is but |lhs of an inch, — A. B. 



8. Fishes that travelon the Land. — Doras cottata,or Haaaar. 
•>-ThiB species is one of those fishes which possess the singular 
property of deserting the water, and travelling oset land. In those 
terrestrial excursions, large droves of the species are fivquently 
met with during very dry seasons, for it is only at such periods 
that they are compelled to this dangerous march, which exposes 
them as a prey to so many and such various enemies. When 
the water is leaving the pools in which they commonly reside, 
the yarrows (a species of Esox Lin.), as well as the seccmd qie- 
raes of Hassar, to which I shall presently refer, bury themselves 
in the mud, while all the other fishes perish for want t^ thor 
natural element, or are picked up by rapadous birds, &c. The 
flat headed kassars, on the contrary, simultaneously quit the 
[dace, and march over land in search of water *, travelling f<» a 
whole night, as is asserted by the Indians, in search of th«r ob- 
ject. I have ascertained, by trial, that they will live many 
hours out of water, even when exposed to the sun's rays. Their 
motion over land is described to be somewhat Uke that of the 
two-footed lizard. They project themselves forward on thor 
bony arms, by the elastic spring of the tofl exerted udewise. 

* In an excursioii made by myfHead Mr Campbell, of Sparta Estate, Etse- 
quibo, ttltii his bmily to the Biiid.re«fi, a spot ntuated about aix miles aJjack of 
the ie«.coast, thejt fell in with a drove of then animals, which were on their 
march orerland to a branch of the Pomeiwin. The; were so numermi tliat 
the Negroes filled wversl baskets with thoK the; picked up. 
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Their progress is nearly aa fast as a man will leisurely walk. 
The ^roDg satta or bands which envelope their body, iniiBt 
greatly faulitate their march, in the manner of the [^tes un- 
der the belly of serpents, which are raised and depressed by a 
voluntary power, in some measure performing the oSSce of feeL 
It is said that the other species, the round head, has not been 
known to attempt such excursions, although it is capable of 
living a long time out of its eleniBit ; but as I beftne observed, 
it bufies its^f in the mud in the manner of the yarrowa, when 
the water is drying up. The Indians say that these fishes carry 
water within them for a supply on their journey. There aip- 
pears to be some truth in this statement ; for I have observed 
that the bodies of the haasars do not get dry like those of other 
fishes when taken out of the water ; and if the moisture be ab- 
sorbed, or they are wiped dry with a cloth, they have such a 
power of secretion, that they became instantly moist again. In- 
deed it it scarcely pos^ble to dry the surface while the fish is 
living ♦. — Dr Hancock. 

Q. Fishes Nests. — It is asserted by naturalists that no 
fi^es are known to take any care of their offspring ; both the 
before-mentioned species of hassar, however, make a regular 
nest, in which they lay their eggs in a flattened cluster, and 

* On inspecting an old JQurnal, which was kept during a tour to the Par- 
tnia, In 1810, I find that another species of these mailed fishes inhabits the 
rapida of the Bsaequibo (interior of Guiana), one of which was caught bj the 
Indians whllal employed in hauling our canoes over the faWa of that river, and 
attracted mj attention byjts curious structure and vivid colouring. It fi re- 
marked in the nntealluded to, that this fish is not only furnished vith the coin. 
mon appendages for awimnting, but also witb four strong bony supports, one 
attached to eacb of the pectoral and b^y-fins, (i. e. constituting tlie first ray 
of each), by which the animal creeps on the bottom of the river, and perhaps 
where there is little or no water also, b^ng, as H seema, partly amphibioua; for 
although it had rec^ved a severe wound on the head, it did not expire . till it 
had been many hours out of the wBt«r. It has no proper teeth, but shorU 
flexible, curved spines (or Mia) on the lips ; one row on the upper, and two on 
the under lip, (the upper jaw short and moveable). The pectoral fin has six 
ndiik, beddea the leg, if I may so term it, or ambulatory spine. The head, 
and whole body, except the thorat:, are guarded by a coat of mail, condsting 
of strong bony plates, supporting four longitudinal rows of curved spines on 
•idisrkte; cotoar of the body bright reddish yellow, dcgantly variegated with 
Uadc Bpot«t the fin red at the extremities.' It grows to aboHta6>ot In 

lAMDARY — March 1829. D d,- , 
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cover them over most carefully. Their care does Dot end 
here. They remain by the side of the nest till the spawn is 
hatched, with a& much solicitude as a hen guards her eggs ; 
both the male and female hassar (a species of Doras), fur tliey 
are monogamous, steadily watching the spawn, and courageous- 
ly attacking the assailant. Hence the negroes frequently take 
them by putting their hands into the water dose to the nest; on 
ablating which the male hassar springs furiously at them, and 
is thus captured. The round-head forms its nest of grass, ihe 
JlatJiead of leave^. Both at certain seasons burrow in the bank. 
They lay their eggs only in wet weather. I have been sur- 
prised to observe the sudden appearance of numerous nests in a 
morning after riun occurs, the spot being indicated by a bundi 
of froth, which appears on the surface of the water, over the 
nest. Below this are the eggs, placed on a bunch of fallen leaves 
or grass, if It be the littoral species, which they cut and collect 
together. By what means this is effected seems rather myste- 
rious, as the species are destitute of cutting teeth. It may pos- 
sibly be by the use of their serrated arras, which form the first 
ray of the pectoral fins *. — Vr Hancock, Zool. Jour. Na xiv, 

10. Notice of the discovery <^a recetit Encrinus.— From the 
mutilated state of the recent Pentacriniies discovered in the 
Caribtean seas, it has been impossible to ascertain whether they 
were attached by the base to rocks, or were capable of locomo- 
tion, which the lengtji of the pillar in some of these animals 
might seem to reader unnecessary. The accidental capture of 
a smaU but perfect Encrinus, has enabled me to settle this 
point, and has confirmed the suspicion which has been entertain- 
ed of late, that the spedes of the tribe Crinoidea are allied to 
that division of the Linnean Asteriada which have dichotomous 
and multi-articulate arms. The sesale genera of the Crinoidea 
difier from these, in posses^ng clasping organs of motion (am- 
buiacra), independent of the arms for entangling the prey : and 
those genera which are furnished with a multiorticulate colunm 
beneath the body further differ ^n the genus Penlacrinus at 
least), in having supplementary vertidllate tendril-Iik^ organs 

■Throuf^UieattailJODofSiTD&Tld Hilne, we have recdved ipedintna 
of fitbea nests, constructed amongst fuci. an the CMSt of BervLckahiRv at 
wbkh we may afterwards give a particular descripllon. — Edit. 
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{claincvlai Ray) on the column, for clasping the branches c^ 
Gorgonia, and other bodies to which they attach themselves, 
while the arms are kept expanded to receive the food. Of 
the tribe SleUeridte {all of which want the ambulacra and cla- 
viculse) some, as the solid Asterias, have only suckers and ac- 
companying lateral scales for iocoinotion ; in Ophiura the pedi- 
form arms, few and multiarticulate, are adapted for walking, 
but not for the capture of its prey ; in Gorgonia cephalus. Leach, 
they are infinitely dichotomous and ramulose, and suited for 
both purposes. Id all the Htomach is central, and either con- 
cealed or submembranaceous, and fixed between the brachia. 
In the SteUerida, the surface of arUculation in the jdnts b saa- 
ple, and the perforation rude ; while, in the Criaoidea, the sur- 
face is beautifully radiate or stellate, and the muscular foramen 
well defined. The following short characters may for the pre- 
sent serve for the genus -before me, which comes near perhaps 
to the StagVhom Encriniteof Parkinson. I shall forbear pub- 
lishing any figure or detailed description of this most interesting 
animal, until I have received an answer from Mr Miller, from 
whom I hope to ascerbun into what families and g^era he has 
divided these multiform beings, in his work on the Crinoidea, 
which I have no opportunity of consulting here. 
Genu* SnarBmi, MUIei — Char. Gta. Corpus liberutu, cruBtaceum j bsdg ao. 
Iid)^ eubtus suffulta, Rmbulacru 16, multi-acticuktis, preheiuojiis; artU 
cutis unifuniiibus, epice uudosto, unehmJo a^uocto. Braehia supenu, 
quinque, lou^sims, cito biportita, multi-articulata, articulis difibnnibuB ; 
articulorum fa^ie subcircularl, radiata ; foremine parvo, iriinplid ; lutUB di- 
gilnta. Digiti aubulati, artJcukti, numeroal, bafd came nidulantea. A6- 
domen memliranaceum, inter bncbionun baain situm. 0* Euperuiii~-£. 
Gidid. ZooL Joum. No. xiv. 

11. Notice regardmg the OmithoryTtchus. — The place of 
the prindpal resort of the ornithorynchus is the district near to 
the town of Bothwell. I think the animal much more allied to 
the class of quadrupeds than to that of birds, its food b«ng 
found amongst weeds, and in marshy; it is indeed furnished 
with a horny bill, resembling in shape that of a duck, but 
it has no other resemblance to the feathered race. It has a 
small bag or pouch on each ^de of the root or base of the biB, 
adapted, as it appears to tne, to filter or strain its food ; for in 
this bag I have always found gritty mud. Dr Knox is correct 
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a£ to the peculiar formation of the fore-legs; it can turn Uietn 
almost any way. He is not, I think, equally accurate regard- 
^ in^ the uses of the spur. It is my firm conviction that the ani- 
mal has not the power of insulling poison by its spur ; aw) I be- 
lieve this appendage is used pr'mapally for securing the female 
in the season of love, though it may also be useful in enabling 
the animal to climb the steep banks of rivers. I have taken 
several large females, and I suppose old ones, with the hair 
worn off, and only the fine fur lefl on their rump; and although 
I have killed very large nitdes, never found one in that state. 
The-mdment I saw the first old feiqale thus denuded, it struck 
me that the denudation must arise from the action of the spur 
of the male in holding the female. If this be the principal use 
of the spur, and if it contained poison, I think it would be apt 
to wound the female at such times. I am so convinced that the 
apax is hanuleBs, that I shoukl not fear a scratch from one- 
However, I will try and t«t the matter at rest the first opportu- 
nity, by causing a male to scratch or wound a chif^cen. The 
female has no false belly or '* sac,^ as Dr Knox seems to think 
it has, for I have taken about ten females, and never found any 
with that peculiar formadon. I believe, however, the female 
gives suck ; for, on skinning some females, I found the appear- 
ance of a gland,, as if the seat of the " mammee;'" but nojt ha- 
ving any oUier object in view but the skin, and the appearance 
not being very striking, I did not examine it particularly. The 
omithorynchi have holds or burrows in tlie banks, and among 
the rocks, and although they are most excdlent divers, they do 
not live in the water, but on land. — Letter ^fi-om Tkomaa Ax- 
Jbrd, Esq., dated Thorpe, 210th June 1828. 

IS. Frozen Fish reammated.-^X heard lately from an. office 
who had served in Canada, a fact which is well knows in that 
country. My informant told me, that, in winter, the Canadian 
fisherm^i erect huts on the ice of the lakes and rivers, and cutting 
a htrfe in the ice, enclose it with a screen of straw, &c. to shelter 
tbenuelves from the cold wind. Sitting inude the screen, they ank 
. their hooks through the hole made in the ice. My informant sud 
that he had frequeittly fished in thb manner, and that amoqgst 
the other fish which he caught were perch in abundance. Aftw 
hauling them up, he threw them aside on the ice, vbere Ibey 
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were speedily frozeo quite hard- He used then to take them 
borne, and placing the perch in water near a fire, in a short time 
tliey began to exhibit symptoms of reanimation,— the fins first 
quirerad, the gills opened, the fish gradually turned itself oh 
its b^y, moved at first slowly, about the baan, and at last com- 
pletely revived, and swam briskly about This experiment my 
friend Captain Sewell, of the 49th, often tried, and I piece im- 
plicit reliance on bis assertion, — Lieut. Alexander. 



List of" PateTtta granted in England from ftlth November IKES, 
to 19(A January 1829- 
ISU. 
Nov. S7. To W. GoDFKET KxELLKK of Greitt Fearl Street, Spittalfielda, 
chemist, for " impiaTements in evaporating sugar, applicable iIbo 
to other purposes." 
29. To Joseph D'&bck of Leicester Square, £aq. Kir " certain bn- 
provementa in the con«tniction of steiun-engiiies, and the appoia- 
tua connected therewith." 
To B. D. Philp of Regent Street, chemist, for " an improved dis- 
tilling and rectifying apparatus." 
Dec. 4. ToR.STii»of Regent Street, for " improvementa in distllbtion." 
To W. BavKTOH of Leadenhall Street, for " an Instrumetit to as. 
certain and register the quantity of specific gravity and tempera. 
ture of certain fluids in transit, part of which inTentionli applica- 
ble to other purposes." 
To F. DEEBigHiB£ of Ely Place, Holbom, for " a certmn medldne 
or embrocation to prevent or alleviate sea-ilckness, which mmj be 
useRilly applied to other maladies." 
To Z- RiLiY of Union Street, Soutbwark, engineer, for *' certain 
improved apparatus to be attached to carriages for safbtyin travel- 
ling." 
To O- REHNOi-nsoN of South Shields, for hla " improvements in 
rotatory ateam-engines, &c." 
& To J. Hague of Coble Street, Wellclnae Square, en^eer, for " im- 
provements in the method of expelling the molasses or syrup firom 
sugar." 
S. To J. DiciBON of Chester Street, Grosvenor Square, for "an im- 
proved projectile." 
IQ. To J.BoABEof Albany8treet,gentleman,and T. 8)(iTH,mecbanic 
of Augustus Street, Bent's Park, for " improvements in machi. 
neiy for scraping, sweeping, cleaning, and watering streets and 
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1SS8. 

Dec. 10. To C CuMNBBOlr of Lawrence^ Pountnej Lane, fbr " cerUin im- 

proyements, communicated from abroad, in pFopelling vessels." 

To A. LoDia of Dean Street, Birmiii|;;ham, mecbsnlc, for a " meduni- 

eal volH tubito to umat the plajerof mutlc qukUj to turn Uie - 

learea of mudc booka whilat playing." 

To 8. Jones, of the Strand, ibr " a new and improved method of 

produdng inHtantoneoua lif^t-" 
To W. C. MooRZ, of New York, now residing at Hampstead, ftr 
" an improved meUiod and mnclniteTj tbi nfaniifiicturing hats or 

16. To V. I.1.AXOB, of Hampatead, for '* an improvement in Utt8." 
To J. FoKBEs, of Cheltenham, for " hig method of consumii^ 

To B- Williams, of Tabernacle Waik, Middlesex, engineer, for 

" impTovementB in the appUcstiim of elastic and dense fluids to 

tlie propeJing of machinery." 
To AvTON Bebhhabd, of FinsWry Circus, en^neer, for improve- 
ments on wheels, or apparatus for propelUng vesaels," &e. 
To J. D. Whitehead, of Oabvlew Mill, Saddlewmtb, Yorkshire 

for " impTovements in making cartridgea for sporting and other 

purposes." 
To J. MoBViTT, ofCookridge, near Leeds, for '■ impravements in 

retorts u«ed by bleachers and maken of osymuiiatic add or oxy- 

■auriata of lime." 
To J. Slatek, of Birmin^iam, for " improvements in axletiees and 

the boxes for carriage wheels." ' 

18. To J. Levers, of Nottingham, macbinist, for " improvements in 

machinery fin- making lace or tjobbin-net-" 
To W. Stead, of Gitdenom^ YoAshire, mill-wright, and J. Stead, 

of Doncaater, for " a paddle-wheel on a new principle, fiir propel* 

ling steam.packets," &c. 
To Joseph Charleswobth, and Joshua Cbaeleswoeth, snd 

S. A. Melloe, of Holmfiith, Yorkshire, for impnivements on 

^.miUa for the raising and finishing of woollen cloths," Ac 
To J. SimsTEB, of Birmingham, for " improvements in manu&c 

turing a cloth or &biic, and the application thereof to the rn«Hng 

of stay a and other articles of dress." 
To B. Josephs, of Ha^idon Square, Middlesex:, for " improvoneits 

on tiie wheels, axle-trees, and other ports of carta," &c. 
ToF. H. N. DoAKE, ofColytonHouae, Devon, Esq. for « the in- 

vention of apeculiar tilL" 
23. To W. Pabb, of Union Place, City Boad, Gent., and J. BLtrETT, 

ofBlackwall, Middlesex, ship-joiner, and mast and block-maker, 

and pump-maker, for their method of produdng a redproeating 

action, by means of rotatory motion, to be applied to Uie woiking 

of all kinds of pumps and other machinery." 
33. To G. RoDQEBS, cutler, J. C. Hobsoh, merchant, and J. Bbown- 

ILL, cutler, all of UeAdd, for " their Improvements im tabk 
forks." 



18S9. 
Jan. 7- To . H. Willuu, of Niwth Niblej, Glouc«ster<liii«, Esq^ fbr 

his improv«menb in the paddles and machliieiy fbr propellb); 

ships and othec' Tt Mc U on wttet. 
To S. Okitxok, of FentonviUei, Middlesex, aaigeoa, and Ute of the 

Kojal Narj, for " his improved method of constructing paddles 

to fiuulitate their motion through irater." 
To F. Neali, of Oloucester, bairisterjrt-law, for " his machinery 

for propdling resseU." 
ToW.Tatt, of Binnlngbain, harness-maker, ibr " certain improve- 
ments in hamesa and saddlery." 
To A. £oBXKTBOir, «f Liverpool, ihiiMarver, fbr " cert^n improve- 

menta in the couatruction of paddles for propelling ^ips, boats, or 

14. To J. Dbaiih, and T. Deaeik, of Sheffield, merchants and manu' 
fiutureiB of hardware, for " certain methods of mating, from bones 
and hoo& of animals, various articles; namely, handles of.lcnivet, 

To J. DiCKiNSOV, of Nash Mill, In the pariah of Abbots LangUy, 
Herttbrdshire, paper inanu&iturer, for his " improved method of 
manufiictuiing paper hy machinery ; and ako a nev method of 
cutting paper and other materials, into single sheets or pieces, by 
means of machinery." 

To J. Smith, of Derby, engineer, for his " improved jnece of ma. 
chinery, wliich being combined with parts of the ateam-enj^e, or 
i^er engines, such as pumpa, flie-engines, vater-vheels, air- 
pumps, condensers, and blowing en^es. will effect an Improve- 
ment in each of them respectively." 

To C Hewes, uf Manchester, engineer, fbr " certain improvements 
In the form and construction of windmills, and their soils." 

ToJ. Udmxt, of Arbour Terrace,- Commercial Road, Middlesex, 
Esq. for cert^n improvements on the steam-en^ne." 

To W. £■ CocBKAiTE, of R^^t Street, Middlesex, for " an Im- 
provement on paddle-wheels, tor propelling boats and other ves- 
sels." 
19. To J. M. Ross, of No. S. Symonds' Inn, Middlesex, ironmonger, for 
" an improved lap or cock fin drawing oS'Iiquids." 



List of Patents granted in Scotland Jrom &K December 1828 

to \Oth March 1829. 
iS2a 

Dec. ft. To Tbomas Tthdu-l of Birmingham, in the county of Warwick, 
gentleman, for an invention, in consequence of a communication 
made to hiin by a foreigner residing abroad, " for the improvement 
in the manufociure of buttons, and in the machinery or apparatus 
for nianufocturing the same." 
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Dec 12. To William Stiacham of Avon Eilha, in (lie paridi of Ruabon, 
in the countj af Denbigh, minufcctUKr, for an invention of " an 
improvement in Uie making of alum." 
M. To BoBEKT S-Txiy of IUg«nt Street, Ozfbrd Street, in tlie count7 
of Middlesex, gentleman, for an invention of " certain improve, 
meota in distiUatiraL" 
34. To Anyox Bebxhabs of Finabury Square, in the county of Mid- 
dlesex, engineer, &>r an inventleo of ** a method, or piiiie^le^ or 
an apparatui, for ru^g irat«r or otbef Jtulda." 

Jan. 19.. To JoBH Hawks of Wejmouth fitreM, Portland FUee, in the 
county of Middleasx, iron monu&Miner, for an tavraidon of " an 
improvement in the construction ofdiipa'cAdeandfaBKBereludna." 

Jan. 30. To Valxkiihe Llaxos of Hampatead, itftiie county of MIdiH»- 
aez, gentleman, for en invention communicated to him by a peraon 
residing abroad, of " an improvement or improvements on bits.]' 

Feb. !(L To Samdel Cleoq of Liverpool, in the county of Lancaster, en- 
gineer, for an invention of " certain improvements in the conatruc- 
tion of Bteam^engineB and steam generator or boilers." 

March 6. To Chabj.es Hamlebeit of New Ormond Street, in the county 
of Middlesex, Esq. for an invention *' of certain Improvements in 
madunery to be used in nangation, diiefly applicable to tiie pio- 
pellii^ of ships and other floating bodies, and irtilch impnivemuits 
are aim applicable to other purpoaes." 



H8T OF PLATES. 

Plate 1. Geotn^tiicat Projeotion for Edintnii^ of ihe Solar Edi|Me 
fer 1833. 
IL Mr Kemp's Galvanic Apparatus. 
IIL Mr Davidson's Sypbon Lamp. 
IV. S«cti(HiB illustrative of Dr Tumbull Christie's Geology of 

tfae Soutlieni Mshnrtta country. 
V. Mr Watt's MagnetonMt^', u>d Mr Kem))'s Blowjupe sad 
Magnetical Apparatua, 



DiailizodbvGoqglf 



( «5 ) 



INDEX. 



Alford, Dr Mrnny's memcHr raapecting the nktnnJ hbtoiy of, 133 
Amon, G.' A. W., Esq. coRtiniution of his tour in the south of Fi'&nr« 

Mid tbe PyrenMS, 250 
Ascent of Mercoiy on wires of ircm, Mr Kemp's acconnt of the, 340 
Aunospberic >ir, weight of, 185 
AflTora bOTealis, notice respecting the, 392 

BewircHB, Biron do, Baron Curier'a faiographical memoir of, I 
Bealonwnd, barometricsl measarement <tf, by Mr Gallnsith, 121 
Birds of dte kle of May, notice reepectiag the, 189 
Btse, hiuoNi bones found in the c«vea of, 383 
B1ow]Mpe, Mr Kemp's description of an improved, 340 
BotEuiy, notices in, 193 
Brittle silver-glance, notice respecting, 187 

Brongniart, M. Adolphe, his general view of the regetation of the ' 
earth at the difeent epochs of the formation of its crust, 349 — 
notice respecting his Histoire dee Vegetaux Fossiles, 394 
Buckland, Profoaeor, on the supposed petrijying quality of the Irawadi, 67 
Burke, Dr W^, on an invalid depot in the Himalayah Mountuns, 287 
" * L, Mr J. S. on a new locality for Linnsa borenlie, 30 



m spar, Mr Nicot'a account of a me^iod of increasing the di- 

veigency of the two nys in, 83 
Calder, W. Esq^, hia general view of the geology of India, 152 
Carbon, Mr Kemp's experiments on its electro-magnetic propertiee 

when in a state of combustian, 340 
Celestial phraomena for the meridian of Edinbni^, from January 1. to 

April 1829, 178 &om April I. to Jnty 1. 1829, 383 

Chameleon, Mr Spittal on the natural history of the, 292 
Changea in animals, M. Ronlin's observations on the, 190 
Chemical observations, miscellaneous, Dr J. Davy's, 12B 
Christie^ Dr, hia sketches of the Southnn Mahratta country, 96 
Church bells, apparatus for sounding, invented in Deumaric, 198 
Cichonceee, Mr D. Don's attempt at a new classification of the, 305 
Climate, Dr Fleming on the ^eged high temperature of that of the 

Arctic Regions at a former period, 277 
Colouring of the leaves in autumn, 270 • 

Cotumellia, Fovaria, and Francoe, Mr Don's deecription of, 46 
Compression, tiieory of, applied to the internal constitution of the 

earth, 84 
ConneD, A. Esq., his analysis of several species of seolites, 2<jS 
Cwdier, M. L., his examination of experiments relative to subterranean 

tempemture, 32 
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aej in s«uch of tbe Red In- 

Craniology, extract froin Mayo'a OntKnee respecting 195 
Covier, ^on, \na biographic&l roeinoir of Baron de BeMivoifl, 1 — Bio- 
graphical memoir of M. Hauy, SOS 

DavidHon, L. Esq., his desrriptioD of a ayphon lamp, 96 

Davy, Dr John, his chemical observationB, 128 

Deror of the Hebrew Scriptures, Dr Scot's remarks on the, 89 

Descent of the radicle, Mr H. JoliBion'a obaerTationn an tbe niwatia- 

factory nature of the theories propoeed to account for the, 31 2 
Domestic fowls M. G. de BuxarMogue's obserratioDa on ths reprodnc 

tion of, 335 , 

Don, Mr Darid, on the general preaenca of ^ral Tesaela in tbe reget*- 

ble structure, 21 — his descriptions of the genera Columellia, Fova- 

ria, and Francoa, 46 — Ma chusificaCiMt of tbe CicbaiacMe, 305 

Echoes, tbe ReT. Mr W. Scoresby's remarks on, 371 

Electric phenomena cwised by rubbii^ metals againat each vtber, 183 

Elements of Chemistry, Turner's, notice respecting, 200 

Elements of Natural History, Stark's, notice respecting) 199 

Encrinite, notice respecting tbe dtscoTery of a recent speues of, 397 

Experiraenta on tbe relocity of tbe ctfttdating metion of the bleod, 78 

Fihern^ water, Mr White's account of a new method of, 169 
Fishes, which travel on the land, 395 
'- notice respecting nests of, 398 

reeDimated after being frozen, 400 

new method of preserving, 189 

Fleming, Rev. J. hia remariu on the evidence from the aniaaal ki^°- 

dom tending to prove that the Arctic Regions fomwrly et^aynd a 

mUder climate, 277 
Fuids useAil for preserving animals on voyage* and travela, 160 
FInonpar fonnd in Bengloe, 187 

Fossil Sauna of Wurtembnrg, notice rMfMCting the, 3S5 
Frence, Mr Walker Amott's continitatimi of hia tow in tbe «o»th of, 250 

Galbnutb, Mr, his barometrical measurement of Benlomond, 121 
Galvanic pile and trough, Mr Kemp's description of a new, 70 
Garnet, composition of that of Schwarze ostein, 186 
Generation, M. Villot's account of the duration of, in the eigbteentb 

century, 195 
Geology of India, Mr Calder's general view of the, 162 
Oirou de Bozareingues, M. on the reproduction of poultry, 386 
Graham, Dr, his account of new or rare plants dowering in tbe Royal 

Botanic Garden at Edinburgh, 173, 385 
Grant, Dr, notice respecting his introductory lecture, 200 
Grease of wool, M. Chevrcul's experiments on the, 393 
Grouse, common, Mr Scoular's account of the Tents found in the in- 
testines of the, HI 
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HaartoiD, piire esMya proposed by tfae Datdi Sodety of Scunoes o( 1 44 
Hardie, James, Esq. bta obseirBtioiu on tlw geoi^ of the Meyww 

dUtrict, 329 
Hatiy, M. E«i6 Jiut, Baron CoTwr'a bii^n^hical uiemoir of, 206 
Hering, Profemor E. his ezpenmeota on the relority «f the atadmary 

motion of the blood, 78 
Humboldt, BaroD, bis proposed journey to Siberia, 167 
Hybtids of Rbododendron, Anlea and Rbodora, I9S 

Igusnodon, claw of, discorered by Mr Mantell, 400 

Innes, Mr Geoi^ on tbe great sokr eelipie of 1833, S3 — Celestial 

pbesomena adealated by bim, frooi JHfc 1. to April 1. 1829, 178) 

from April 1. to July J. 1829, 388 
Invalid depot proposed to be establisbed in tbe Himalayab Moonlwns, 

287 
Iron-trade in Great Britain, extent of the, 197 

Johnson, Henry, Esq. fais obaemtions on die uOMtti^KStory ntture of 
the theories prapoaed to account tor tbe deaeent of tbe imdicle, 312 

Kemp, Mr K. T. his description of a new galvanic pile and trough, 70 ; 
iraprored blowpipe, ascent of mercury over wires of iron, on tiie 
electro-magnetic propertiee of carbon in combustion, 340 

Leaves, M. Macaire Frinseps'i obserrarionB on the colouring of, in an- 

tumn, 270 
Leslie, Professor, bis application of the tbeory of compression to the 

internal constitution of tbe earth, 84 
Unn«a borealis, Mr Bnshnan's account of b new Scottish locality of, 300 

Magnetometer, Mr Watt's description of an instrument pnmosed to be 

BO called, 376 
Magnetic needle, Mr Watt's notice of an e^qienment proving that it 

does not point north and sonth, bat only when suspended in a ho- 

riaontal position, 379 
Mafaratta country, southern, Dr A. T. ChrieUe's sketches of tbe, 98 
M'Konochie, Captain, bis remarks on the application of steam-power 

to navigation, 231 
Meikle, Mr Henry, on tbe velocity of sound, 26 
Mermaid of tbt Shetland sens, 57 
Meteorol<^icaI register kept at Kinhnns CaMla, 384 
Meywar district, Mr Hardie's observations on tbe geok^ of tbe, 329 
Murray, Dr A,, bis account of the Distrfct of AlfOrd, 166 



Naturalists, account of a meeting of, at Berlin, 187 
New bodiea iriiicb strongly absorb light, 158 

Nicol, W., Esq., his account of a method of increasing the divergence 
of the two riys in calcareous spEiT, bo as to produce a single image, 83 

Okenite, a new species of sieolite, 186 
Oi^nic remains found in Sussex, 394 
Omitborynchus, notice respecting the, 399 

■ L Mz,,!:,., Google 



408 INDEX, 

FiBteDta granteil in England, 302, 401 

in Scodaod, 201, 403 

Petoifying quality of die IrowaiU, Profeeaor Duckland'e remarks on the 

supposed, 87 
JPIauts, new or rare, flowering in tbe Edinburgh Botanic Guden, 173, 

385 
Ftatina, Rmaian coinage of, 107 
n«Berration of animals in fluids, 160, 189 

Prize essayB, anl^ects of, proposed by the Society of Harlem. 144 
Publications, new, notices respecting,' 1 90 

Red Indians of Newfonndland, M. Conoack*s journey in wnrch of the, 
316 

Scoreeby, Rev. W., his remarks oo a peculiar kind of red snow ob- 
served in the Arctic Re^ons, 54 
. .■■..— I remarks on the effects of echoes as developed 

by the nee of the Kent bt^e, 371 
Scot, Dr, bis roniaiks on the Deror of lite Hebrew Scriptures, 89 
Scoular, Mr John, his account of the tasuia fmmd in the inrestines of ' 

the common grouse, 81 
Se«ng in water, — in the darif, — at a. distance, 61 
Snow, red) Mr Scoresby's remariu on a psirticular kind of, 54 
Society, Royvl, of Ediobui^h, proceedings of the, ISO 

WeraeriBD, preceedings of tie, ISO, 390 

^-— — Linnean, proceedings of the, 181 
Solar eclipse of 1 833, Mr Innes en (he, 23 
Spiral vessels, Mr Don on the general presence of, in the v^el^le 

structure, 21 
^Itat, Robert, Esq., bis obserrstions on the natunl history of the 



^rings. Von Buch's remarks ou their temperature, 166 
Svbterranean temperature, M. Cordier's examination of experiments 

relative to the, 33 
Syi^on lamp, Mr Davidson's description of e, 96 

TaUe of rocks, notice mpectiig M. De la Beche'a, 201 
Temperature of springs. Von Bnch's remarks on die, 166 
Thennometm, variation of the freezing point m, 184 
Towmal, M., his accoum of the caret of Bise, 383 

Vegetation, fosml, M. Brongtunrt's genend account of, 349 
Velocity of sound, Mr H. Meikle's remarks on the, 26 

Watt, Marie, Esq., tua descripdpn of a new instrument for measnring 
maraietic intensity, 376 

— experiment respecting the magnetic needle, 379 

White, James, Esq., hu accountof a new method of filtering watw, 169 

Zeditea from Scottish locali^, analysis q{, 362 
Zodi^al reaeardies, notice re^wcting Tfaomwn'si 201 



P. Nbili., Printer. 
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